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GOODYEAR'S FAMOUS ICEGUARD STOPS ICE BEFORE IT FORMS 


A] i Iceguard—the precious “ounce of prevent tches icing hazards on the Boeing 
707's empennage by efficient electrothern 
eee Nine seporate Iceguards, tough electrically j sheaths only "'skin” thick, provide posi- 
tive protection against dangerous ice ai Operating on a fixed cycle at pilot's 
command, iceguard heats up at once t e. Goodyear's exclusive knitted heat 
element distributes heat efficiently to she e instantly and reliably 
} BAe aoe Standard equipment on many of today’: weather fighters and commercial jetliners, 
Iceguards are easily tailored to fit any ars ny contour—large or small. 
i Where can you use tested and approved |ceg is? They're on the job now for propeller 
* blades and spinners, jet engine intake take ducts, antennas, wing tips, leading 


edges—wherever ice-free areas are a must. Write for more facts to The Goodyear Tire 
& Rubber Company, Aviation Products Div Dept. P-1715, Akron 16, Ohio 
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TM. The Goodyear Tire & Rubber Company, Akron, Ohio 
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Idea sessions 


on going places 





in the sky 





often put 


the future as near as the next 














pre-requisite to performance...precision. 


sows OD EX CELLO 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND 
ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES: BRYANT CHUCKING CORPORATION 
GRINDER CO., CADILLAC GAGE CO.. MICHIGAN TOOL CO, SMITH BEARING DIV DETROIT 32, MICHIGAN 





AVIATION CALENDAR 


Apr. 14—"Pioncering in Aircraft,” the Sec 
ond Annual Lester Gardner Lecture, 
to be delivered by Dr. Igor Sikorsky, 
Massachusetts Institut of Technol gy, 

xe, Ma 

Apr. 19-21—International Symposium on Ac- 
tive Networks and Feedback Systems, 
New York, N. Y. Sponsors Polytechnic 
Institute of Brooklyn; Department of De- 
fense Research Agencies; Institute of Ra- 
dio Engineers 

Apr. 19-21—10th Annual Convention, Inter- 
national Airline Navigators Council, Hotel 
Manhattan, New York, N. Y 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Acronautical Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors NASA; 
the Rand Corp 

Apr. 21—Annual Eastern Regional Mecting, 
Institute of Navigation, Key Bridge Mar- 
riott Motor Hotel, Washington, D. C 

Apr. 21-22—Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Age,” American Institute of Min- 
ing, Metallurgical and Petroleum Engi 
neers, Ambassador Hotel, Los Angeles 

Apr. 21-22—Seventh Annual Heat Transfer 
Conference 4 Survey of Radiation Phe 

1 and Heat Transfer Equipment 
light Application,” Oklahoma 
rsi*y, Stillwater, Okla 

. 27-28—National Mecting on Space Agi 

Cincimt Chapter of the 
tv for Metals, Sheraton 
Cincinnati, Ohio 

1] Meeting, Acronau 
Mavflower Hotel 
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Wright Air Devel 

n, W right Patterson AFB 
Continued on page 6) 
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CONSTANT 
PROTECTION 
AGAINST 
IN-FLIGHT 
FAILURE 


“DETECTORS 


Metal particles in an engine or accessory lubricant are a proven 
indicator of internal breakdown. Early detection of this con- 
dition is being accomplished today, in both commercial and 
military aircraft, with Lisle Magnetic Chip Detectors. 

A powerful magnet in the Chip Detector attracts any ferrous 
particles that may appeor in the lubricant. These particles 
bridge an electrically insulated gap, completing a circuit which 
activates a light on the Flight Engineer’s or Pilot’s instrument 
panel. Early detection means constant protection against in- 
flight failure. 

As an alternative to a permanently wired system, Lisle Chip 
Detectors can be ground checked with a continuity tester. 
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(Continued from page 5) 

May 1-4—1960 Annual Mecting and News 
Conference, Aviation Writers Assn., Los 
Angeles, Calif 

May 2-4—National Aeronautical Electron- 
ics Conference, Biltmore and Miami- 
Pick Hotels, Dayton, Ohio. Sponsor: 
Institute of Radio Engineers 

May 2-5—Sixth National Flight Test Sym- 
posium, Instrument Society of America, 
San Diego, Calif 

May 4-6—“Properties and Application of 
Materials in Aerospace Vehicle Design,” 
Symposium, Park Lane Hotel, Denver, 
Colo. Sponsor: The Martin Co., Denver. 

May 9-11—3]st Annual Meeting, Acrospace 
Medical Assn., Ainericana Hotel, Bal Har 
bour, Miami Beach, Fla 

May 9-11—1960 Symposium of the Insti- 
tute of Radio Engineers’ Professional 
Group on Microwave Theory and Tech- 
niques, Hotel del Coronado, San Diego. 

May 9-12—Semi-Annual Meeting and Astro- 
nautical | xposition, American Rocket So- 
ciety, Ambassador Hotel, Los Angeles. 

May 9-13—Sccond Southwestern Metal Con 
gress and Exposition, American Society 
for Metals Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex 

May 9-13—Annual Conference, Society of 
Photographic Scientists and Engineers, 
Miramar Hotel, Los Angeles, Calif 

May 10-12—1960 Electronic Components 
Conference, Willard Hotel, Washington, 
D. C. Sponsors: Institute of Radio Engi 
necrs’ Professional Group on Component 
Parts; American Institute of Electrical 
Engineers; Flectronic Industrie ssn.; 
Western Flectronic Manufacturers Assn 

May 11-14—16th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

May 15-18—Annual Convention and Busi 
ness Mecting, American Assn. of Airport 
F-xccutives, Waldorf-Astoria, New York 

May 16-20—Aviation Fire Safety Seminar, 
National Fire Protection Assn Queen 
Elizabeth Hotel, Montreal, Canada 

May 18-20—National Meeting, Society for 
Experimental Stress Analysis, Hotel Sev 
erin Indianapolis Ind Theme: Stress 
Analvsi os Propulsion Systems 

May 2 29— rth Annual Reserve Navi 
gation C ompetii on, Ellington AFB., Tex 

May 23-25—12th Annual Mecting, German 
Si ty for Rocket Engineering and Space 
Flight Research, Heidelberg, Germany 

May 24-26-1960 Convention American 
Society for Quality Control, San Fran 

Calif 

May 26-27—‘‘Psychophysiological Aspects of 
Spa Pili ght Symposium Hilton Hotel 

San Ante Tex Sponsor d by the 

Scl 1 of A ion Medicine, USAF Aero 
S Nie dic ‘ Center ATC mind ar 
ranged by Southwest Research Institute 
I issified, but bv invitation 

Aug. 15-20—11]th Annual Coneress, Inter 

itional Astronautical Federation, Royal 
Institut ae mology, Stockholm 

Sept. 5-11-1960 Farnborough Flying Di 

ind Exhibition, Society of British 

Aircraft Constructors, Farnborough, Eng 

Sept. 12-16—16th Annual General Meeting 
International Air Transport Assn., Copen 
hagen, Denmark 
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VERSATILE METAL 
FABRICATION geared to the Southwestern space-age industries 


Youngstown’s Continental-Emsco Division has over 77 a of metal fabricating facilities 
. 336,505 square feet under roof, convenient to the many Southwestern electronics and 
air frame manufacturers. This fully integrated plant places at your disposal a competent, 
batteries of precision gear cutting machines; flexible 


creative engineering and R&D staff; 
iys for all types of metal fabri- 


equipment for milling, turning and boring and spacious 
cation and assembly. Plant quality control qualifies for MIL-Q-9858. Put this capable plant 


to work for faster deliveries... higher quality .. lower cost. Write, wire or call today. 


METAL FABRICATORS FOR INOUSTRY 


CONTINENTAL -EM sco COMPANY 


GENERAL OFFICES: DALLAS, TEXAS + P.O. BOX 359 + PLANTS: HOUST AND, TEXAS; PASADENA, CALIFORNIA 


A DIVISION OF THE YOUNGSTOWN SHEET AND TUGE COMPANY 
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This typical Fafnir “jet 
engine bearing is fabri- 
cated of specially proc- 
essed alloy steels, the 
cleanest available. it is 
an angular contact type 
bearing with intricate 
split inner ring. Ali com 
ponents are precisely 
fitted. Balis and race- 
ways are precision-fin- 
ished to millionths of 
an igch. 





From left, Pratt and Whitney Aircraft’s J-57, J-52, JT-12, and J-75, jet engines. 


Fafnir main rotor bearings help carry the load 
in these Pratt & Whitney Aircraft jet engines! 


In a jet engine, the only parts that 
“anchor” the massive main rotor are the 
bearings’ on which the rotor shaft rides. 
Fafnir is a major supplier of the main 
rotor thrust bearings that handle this 
critical assignment in Pratt & Whitney 
Aircraft jet engines. 


Few applications put such a premium 
on unfailing performance ... and few 
involve such operational extremes. The 
bearing has to support thousands of 
pounds of thrust load from the rotating 
parts of the engine, in addition to ex- 
tremely heavy radial loads under maneu- 
ver conditions. They must not only carry 
these loads but also maintain precise posi- 
tioning of the rotating parts at 10,000 to 
15,000 R.P.M. speeds. 


To insure the reliability necessary in 
this service, Fafnir and Pratt & Whitney 
Aircraft joined engineering talents to de- 
sign the rotors for each rotor application. 
The bearings are practically flawless in 
every detail of materials and workman- 
ship. The capabilities that produce these 
“bearing masterpieces” are also available 
to you. You can rely on Fafnir to meet 
your most exacting jet engine, accessory, 
or control bearing needs. Write The Fafnir 
Bearing Company, New Britain, Conn, 


FAFNIR @ 


BALL BEARINGS 








no ols 


RAPID READOUT 


» 





FOR CALIBRATION AND ADJUSTMENT 
OF POTENTIOMETERS AND INSTRUMENTS 
WITH POTENTIOMETER OUTPUTS 


LEONARD SELF-BALANCING RATIOMETER 


Please note these features of the Leonard ! e! 700320 Ratiometer: 
* DIGITAL READOUT *DUAL CHANNEL * INTERNAL CALIBRATION * ACCURACY TO .0005VR 


Wallace O. Leonard, Inc. offers complete integrated facilities ir }, production and testing, specializing 
in sophisticated systems and instruments for aircraft, missiles a ipport. Through pride in workmanship 
Leonard craftsmen have established a high level of quality wt n recognized throughout the industry 
More than 200 distinct and different products have been de nanufactured, ranging from pressure 
switches to force-balance servo pressure computers used ir jance and control. Please discuss 
requirements with our engineers. 





y¥Vu 


O. LEONARD, INC. 


r Oaks Avenue, Pasadena, California 


Eastern Sales Representatives 
Brierley, Davis Company 
aid Avenue, Summit, N 


amore 2-7131 TWX 
Restview 3-7300 


Ratiometer demonstrated at e ISA FLIGHT 
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a subcontractor with real servo “‘savvy'’? 
... THEN TAKE A GOOD CLOSE LOOK AT THE SERVO COMPONENTS DISPLAYED HERE 





As a subcontractor, CECO is equipped to handle specifications 
demanding production tolerances to 5 millionths of an inch and 
finishes to .5 RMS. Most of the servomechanism system compo- 
nents shown above were manufactured to just such specifications, 
High-precision square holes? Other unusual 

porting requirements? Assignments like these 

are considered routine in Chandler Evans sub- 

contract operations. 

Among the “tools” of CECO’s servo trade are 

Cavitrons, ultra-sonic cleaning devices and 
temperature-controlled, contamination-free as- 

sembly areas. 

Components, assemblies and complete sub- 

systems can be fabricated with equal facility. 








yr) 
f CECO 


For more detailed information on CECO facilities and a) 
subcontract capabilities, write Department 20 or call SYSTEMS 
W. P. Carpenter, Mgr. Subcontract Sales, ADarns 6-0651. CONTROLS 





CHANDLER EVANS CORPORATION ¢ west Hartrorp 1, coNNecTICUT 


W. B. Gurney K. L. Moan 

7046 Hollywood Bivd. 305 Spitzer Bidg. 
Hollywood 28, Calif. Toledo 4, Ohio 
HOllywood 2-1239 CHerry 8-5791 
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“WHERE THERE’S PROGRESS, 1 <E’S PLEXIGLAS” 
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Kinetics electronic commutator offers 
greater accuracy and over 10,000 hrs. life 
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The Kinetics electronic 
commutator features modu- 
lar construction, achieving 
maximum space utilization 
and easy application to 
various configurations 
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As shown by the pattern on the scope, 
the new electronic commutator now 
available from Kinetics Corporation 
offers a high degree of commutation 
fidelity. Note the extremely short rise 
and fall times with no apparent deteri- 
oration of signal. Faithful reproduction 
such as this will continue through a 
forecast life of 10,000 hours or more 
This commutator is recommended for 
all aircraft and missile multiplex tele- 
metering systems where accuracy and 
long life are required. 

There are no built-in amplifiers to 
affect the signal in the straight-forward 
Kinetics design. This is a solid state 


unit— semi-conductor components are 


used throughout. Operating tempera- 
ture limits are from —60°C. to 125°C 
Load resistance of the Kinetics design 
ranges from 5000 ohms to 2.5 megohms. 

This commutator offers excellent low 


level capability, down in the low milli- 
volt range. Contact resistance is low, 
from 5 to 10 ohms. Leakage currents 
are less than .005 microamperes at 5- 
volt signal levels. Extremely compact 
construction has been achieved, aver- 
aging only 4 to 5 cubic inches per 
channel, decreasing as channels are 
added. Power consumption is low 
Sampling rates up to 50,000 samples 
per second are possible 

Write for more information on this 
electronic commutator. Kinetics Corp., 
Dept. K 21, 410 South Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181. 
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ELECTRONICS + ELECTROMECHANICS 
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Heat dissipation by the gradual and controlled separation of mat rea of intense research at CTL for 
sec to 50,000 btu/ft* sec, benefit 


ty 


several years. If heat flux on any surface in your design ranges fror ft 
from CTL’s work with reinforced plastic fabrications. Develop gh temperature resins plus sophisti 
cated reinforcement fiber orientation has made it possible for CTI le effective, low-weight fabrication 
expansion cones of Minuteman, the nose of the Jupiter, the | Mercury. Find out how CTL can 


as 


ist with your heat insulation problems. Request Bulletin 160 


cl CTL 4240 GLENDALE-MILFORD ROAD, CINCINNATI 15, OHIO 


A Du ision of Studebaker Pe chard ¢ 
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Scott 5600 Portable, Dual P rpos Oxy- 


Mant 


gen Unit. Provides pate ye 
flow. Serves passengers and « 





Scott Aviox. Portable oxygen 
equipment for four. Complete 
in quality leather case. 
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Scott 10260 Reducing Regulator. Reduce 
cylinder pressure to sy 


pressures. Highest capacity. Lightese weigh 


— Oxygen Console. Fixed Scout 


sem working line 


Rig og A Oxygen In- 


Scott 10400 Diluter Demand Miniature 
Panel Regulator. Supplies all crew oxygen 
requirements for jet transport operation 


i 


——— 
Perea, light. 
t€ equip weight unit. Serves 





gg ager oxygen to from 
ve persons. 


Scott $425 Variable Oxygen Line Pre ssure 


ste Alt Ter 


Regulator Reduce xyeen 
re 


to a lower pressure in linear relat 


275 ERIE STREET 
Export: 
West Coast Office: Fulton-Ventura Bldg. 
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ment for Bony 4 to hve persons. 


Southern Oxygen Co., 250 W..57th Sr., 
73 Ventura Bivd., 


One [0 (wo persons. 


OTHER SCOTT PRODUCTS 


@ Light Aircraft Tail Wheel 
Assembli 

Parkin Br rahe Valves 
Control Wheels 
Windshield Cleaner 
mperature Gauges 
and many more 


VIATION CORPORATION 


LANCASTER, N.Y 


9, N.Y 
City, 


New York 1 


Studio Calif 








MOUNTING 
oYSTEMS 
FOR 
GROUND 
SUPPORT 
EQUIPMENT 
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protect sensitive equipment against punishing environments 


Engineers responsible for the reliability of 

ground support equipment will find Lorp a highly 

qualified source for resilient mounting systems 

Here's what Lorp offers: 

Optimum performance—assured by custom 

engineering on overall systems basis, and complete 

familiarity with vehicular environment. 

Advanced techniques—resulting from unceasing 

research and Lorp’s 35-year background in 

vibration/shock/noise control. 

Economy —made possible by proved designs, 

qualified components and extensive facilities for 

engineering, production and testing. 

Minimum design time—capable field engineering 

personnel can be your “right arm” on vibration 

and shock problems. Close teamwork with your 

engineers moves your project to final design faster. 
Contact your nearest Lord Field Engineering Office 

or the Home Office, Erie, Pennsylvania. 


LORD MANUFACTURING COMPANY -~ ERIE, PA. 
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TEMPERATURE 'F 
Low-temperature protection is a vital advantage offered 
ting systems. Exclusive Lord BTR® Mount- 
flexibility despite extreme cold, control 
ation to —65 


ies, —— 
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FIELD ENGINEERING OFFICES 
ATLANTA, GE : ar 79247 KANSAS CITY, MO. - WEstport 1-0138 
BOSTON, MA . k 6-9135 LOS ANGELES, CAL. - HOtlywood 4«7593 
CHICAGO, It uM ¢ NEW YORK, N.Y. -Circte 7.3326 
DALLAS, TEXA 39 PHILADELPHIA, PA. - PEnnypacker 5 - 3559 
DAYTON, On a 4 151 SAN FRANCISCO, CAL. + EXbrook 7-6280 
DETROIT. MICH / 1-4340 WINTER PARK, FLA. - Midway 7-5501 


& Power Engineering Corporation Limited 
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A Superb New Connector, So Advanced 
it May Rightly Be Called Revolutionary 


MIL-C-26500 (USAF) connectors are a revolutionary 
step forward jn the state of the art— bringing true con- 
nector reliability out of the conversation stage into 
practical being. The performance demands of MIL-C- 
26500 (USAF) have taken the conductor industry 
boldly into the design of advanced air, missile and 
space systems for the next decade. 

As a participant in these fields, imagine having for 
your use a connector whose performance is unaffected 
by 1000 hours of 200°C temperature; a connector that 
is altitude-moisture resistant, supporting 1500 volts 
RMS from sea level to 350,000 feet; that is resistant to 
thermal shock of +260°C to —55°C; that is vibration 
resistant during temperature cycling. 

This is the MIL-C-26500 (USAF) connector—and 
it is ready today for your use. It is being produced by 
the AMPHENOL Connector Division of Amphenol-Borg 
Electronics Corporation.* 


*Of importance to manufacturers working to government specifications 
is the fact that Qualification Approval Listing has been extended to 
AMPHENOL under MIL-C-26500 (USAF) on the first production 
connectors in this series. 


MIL-C-26500 (USAF) 
CONNECTORS 
AMPHENOL 48 SERIES 


PERFORMANCE 


© Performance not affected by maximum oper- 


ating temperature life of 1000 hours oat 
200°C simultaneously conducting current on all 
contacts. 


Performance not affected by thermal shock of 
260°C to — 55°C. 

Supports 1500 volts RMS at high altitudes 
(sea level to 350,000 feet) fully mated. 
Altitude immersion resistant after 10 contact 
removal and insertion cycles on all contacts. 
(Maintains 5000 megohms L.R. after three al- 
titude cycles). 

Environmental and electrical integrity is main- 
tained during and after vibration, 0 to 2000 
CPS, 15 g's during exposure to 200°C and 
- 55°C. 


DESIGN 


© AmPHenoi-developed reversion-resistant sili- 
cone inserts. 

eImpoct extruded aluminum shells. 

¢ Three coupling designs: Push-Pull, Bayonet and 
Screw type. 

« Metal-to-Metal bottoming of mated shells. 

 Stress-limited resilient displacement of inserts. 

« Face seal, insert rim seal and shell peripheral 
seal ("“O" Ring). 

¢ Integral insert and grommet construction. 

e Anti-deflection disk. 

¢ Grommet double sealing risers for wire. 

¢ Visual full engagement indicators. 

e MIL-C-26636 (USAF) crimp type “Poke Home” 
contacts. 


CONNECTOR DIVISION 
1830 S. 54th Ave., Chicago 50, Il. 


Amphenol-Borg Electronics Corporation 





The unit shown above is 
one of a number of 28,000 
gallon vessels built by 
STANDARD-Cambridge for 
storage of liquid fuels in 
the Atias, Jupiter, Thor and 
Titan missile programs. 


At right, two 13,500 gallon 
vacuum-jacketed storage 
tanks are being tested prior 
to delivery. These tanks 
are used in a major missile 
program, and are 
transportable by air. 


CRYOGENIC 
STORAGE 
VESSELS 


ote 


How do you get 3,200,000 cu. ft. of oxygen into 
a transportable vessel? Liquefy it and store it in 
a STANDARD-Cambridge vacuum-jacketed tank. 
STAN DARD-Cambridge vessels of all sizes are 
Operation today — storing’ liquefied 
tremely low temperatures. They are 
parts of the nation—military missile 

| as industrial plants. 
ssels are produced by a company that 
ness. It has the skilled manpower and 
manufacturing facilities needed to pro- 
or product. It has the test facilities to 
products before they are delivered to 


NDARD-Cambridge can design, manufac- 

prove all types of equipment to store. 

listribute liquefied gases such as oxygen, 
trogen, helium and fluorine 

he nearest STANDARD-Cambridge 

i} information, or write for our new 


tletin 


STANDARD STEEL CORPORATION 


CAMBRIDGE DIVISION 


5088 Boulk 
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OFF-THE-SHELF 


SPAGE 
PROBES 


NEWEST RYAN CAPABILITY 


Instruments shot thousands of miles above the 
earth by multi-stage rockets hold the key to 
continued progress in our space research. These 
probes no longer need be prohibitive in cost. 

Using standard off-the-shelf hardware, Aerolab 
Development Company (a Ryan subsidiary), 
arranges solid fue! military rockets in various 
combinations to provide low-cost, high-perform- 
ance sounding rockets space probes for the 
acquisition of scientific d 

Now Aerolav’s unique capabilities are added to 
Ryan’s own qualifications for advanced space pro- 
jects: electronic navigation, automatic guidance, 
high-altitude recovery systems, missile design, re- 
action controls, propulsion systems. 


For years Ryan has been preparing for the 


space era with advanced work in high performance 
jet target missiles and continuous wave doppler 
radar systems. Ryan has also solved many high 
temperature metallurgy problems associated with 
supersonic flight...new fabrication techniques 
such as Ryan Wrap and explosive forming, and 
new design concepts like MiniWate. 

At Ryan, the sciences of flight are integrated 
with the newest fabrication techniques. Unified 
facilities equip Ryan for many space age projects, 
from initial design to finished hardware. 

A pioneer in aerophysics research since 1946, 
Aerolab is now a wholly-owned subsidiary of the 
tyan Aeronautical Company. Aerolab and Ryan 
capabilities complement each other, but Aerolab 
retains its independent operation. 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 
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When crews of SAC’s Ist Missile Division successfully launched the USAF ICBM Atlas from Vandenberg Air Force Base, September 
9, 1959, the world became aware that the United States had brought into being a formidable retaliatory power for peace. Within four 
months after the first operational launch, the Air Force doubly underlined this missile’s capability. On a single day, January 26, 
1960, the 16th and 17th consecutive successful Atlases were fired intercontinental ranges to predetermined targets from both At- 
lantic and Pacific bases. 

After only five years of intensive development, including concurrent research, testing and fabrication under this nation’s top mil- 
itary priority, Atlas is extremely versatile as well as powerful. It was the Project Score satellite vehicle and is scheduled for use in 
Project Mercury, the Man in Space Program, and in other space exploration missions. Thus, used as a booster for space projects, 
Atlas provides the nation with a key capability in scientific as well as military applications. 

Space Technology Laboratories provides the systems engineering and technical direction for the Atlas as well as other portions 
of the Air Force Ballistic Missile Program. Much of what was learned in building Atlas has helped cut the lead-time in the develop- 
ment of such other Air Force Ballistic Missiles as Thor, Titan and Minuteman. 

Among the industrial organizations which have worked in concert in developing Atlas are such major contractors as: Convair, 
Division of General Dynamics Corp. for airframe, assembly and test; General Electric Co. and Burroughs Corp. for radio guidance; 
Arma, Division of American Bosch and Arma Corp. for inertial guidance; Rocketdyne Division of North American Aviation, Inc., for 


propulsion; General Electric Co. for re-entry vehicle; Acoustica Associates for propellant utilization. 


America’s first 
intercontinental ballistic 
missile...is helping to 
bear the burden of today’s 
power for peace 


The continuing development of Atlas as well as other USAF missiles and related space probes, has created impor- 
tant positions on STL’s technical staff for scientists and engineers with outstanding capabilities in: thermody- 
namics, aerodynamics, electronics, propulsion systems, structures, physics, computer technology, telemetry, and 
instrumentation. If you believe you can contribute in these or related fields and disciplines, you are invited to send 


your resume to: 


SPACE TECHNOLOGY LABORATORIES, INC. 5 / 


P. O. Box 95004, Los Angeles 45, California, Attention: Richard A. Holliday Los Angeles + San Diego 
Santa Maria * Sacramento * Denver » Cheyenne « Cape Canaveral « Washington,D.C.+ Manchester, England « Singapore + Hawaii 
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Space Program Turns a Corner 


The successful operations of the Pioneer V deep space 
probe and the Tiros weather-eye satellite during the past 
few weeks may indicate a significant upturn for the U.S 
space program as currently operated by the National 
Aeronautics and Space Administration. Both of thes« 
space shots were executed with technical precision that 
placed their payloads in their anticipated positions in 
space. Both payloads have been functioning with a high 
degree of reliability and returning a significant amount 
of useful scientific data to earth. The almost perfect 
circular orbit of Tiros is another major advancc 

These successful space ventures are also significant 
because they prove a point many people made in the 
early days of the Sputmk era. This was that this country 
has the technical capability to mount a scientifically 
significant and internationally useful space exploration 
program and that the only essential ingredient lacking 
was national leadership and organization 

All of the hardware utilized in both Pioneer V and 
Tiros came from groups long established in the aerospace 
industry: Radio Corp. of America, Space Technology 
Laboratories, Douglas Aircraft, North American Avia 
tion, Aerojet, Hercules Powder Co. and several universi 
tics. Launchings were handled by the USAF Ballisti 
Missile Division which has managed the ballistic missile 
NASA, of course, served a 


; 
t 


program so expeditiously 
the over-all systems manager for both of these proj 

There are some notable differences between Pioneer \ 
and Tiros, on the one hand, and the Sovict lunar venture 
of last fall. The Soviets have still not furnished much 
useful scientific data from these lunar ventures despite 
the successful execution of both the impact and 


5 


itellite 
missions. Nor have the Soviets, for all their lip service 
to scientific interchange, made much tangible contribu 
tion to this cause. This may be because the data re 
turned from their impressive list of successful 
vehicles is meager and they might be internationally 
embarrassed by this exposure or it may be simply another 
manifestation of the centuries-old Russian passion for 
secrecy in conflict with its modern environment 
However, both Pioneer V and Tiros are already firmly 
established by their performance in space as scientifically 
useful ventures. This significance is expanding with each 
passing day of their performance. Pioneer V, among 
other things, has proved the feasibility of long-range 
ind has given a remark 


space 


communications in outer spac 
able demonstration of the reliable use of solar energy in 
this area. Tiros, providing its global cloud cover strips 
certainly must have an impact on some of the early 
skeptics who refused to believe that anything really useful 
to man on earth could come from “this space nonsense.” 
liros is the first of the initial generation of useful satellite 
programs whose benefit will soon be available 

On the basis of the data made available by NASA on 
its variety of space programs, particularly Pioneer V and 
Tiros, compared with what the Soviets have made public 
on their efforts, it appears that we have begun to produce 
more scientifically useful space efforts than the Soviets, 
ilthough it will be a long time before the international 
propaganda lustre is worn from their initial successes 


It would be a mistake to conclude that Pioneer V and 


themselves won the space race with the 
ve can now relax and coast along com- 
fortabl; bvious that the Soviets have more tricks 
to pull fro r space bag. With the decay of Sputnik 
III it is not likely that they will leave space bare of 
devices bearing the “CCCP” label of their Cyrillic 
alphabet no special crystal ball to predict that 
the next S pace efforts will be timed to obtain maxi- 
mum polit ffect from the Summit meetings in May 
and President Eisenhower's visit to the USSR in June 
Thus f Soviet space scientists have loftily 
rejected | proposals to establish an International 
Academ\ space Sciences (AW Mar. 28, p. 25) as “pre- 
ittitude is apparently stimulated by the 
that they are the primary fount of space 
science ttle contributions are available now from 
other co Dr. Theodore von Karman, one of the 
authors of t ternational proposal, has wisely observed 
that this Soviet intransigence is likely to melt “once we 
have a fe sses.” It will be interesting to watch the 
Soviet attit toward the international academy pro- 
posal a barometer of their own space tech- 
lication of when they feel they may have 
from an international scientific 


Tiros, ha 
Soviets an 


mature 
Soviet fe 


nology a! 
somethi gain 
exchange 

One ot rm 
trast wit! 


t of the Soviet space program, in con- 
that emerges with the passing of time 
is the ick of depth and scope to their effort 
They h nducted no satellite launchings since 
Sputnik May 15, 1958. In the interval, they have 
mounte ree lunar missions. This is ample for an 
paganda program but can hardly fill the 
requiren erious space exploration program. 

In contrast th the NASA and USAF space programs 
are now * on an extremely broad front covering 
the enti m of immediately feasible space explora- 
tion proj 1imed at providing immediately useful 
results f ice such as long-range communications, 
veather information and precise naviga- 


internat 


reconna 
tion fixe 
Thi pass the half-way mark of the third year of 
the spa we can see some significant changes 
position versus that of the Soviets 


There eral agreement that NASA has developed 
program for the scientific exploration of 
military services keenly appreciate the 
e systems to deter aggression and blunt 


devel vp 


a sour 
spat e 
potent 
the edg surprise 
The } now is to stick to the objectives detailed 
in the gram and to push their achievement 
with lgeting and technical support they 
require 
We tainly in a bitter international contest with 
the USSR the minds of men, and space is an import- 
ant sect that battle. But, regardless of this important 
aspect of pace program, there are many other valid 
ng on at a maximum technical pace to 
ind the rest of mankind the immediate 
in space and to provide more knowledge 
round us that is the truly distinguishing 
himself —Robert Hotz 


reasol 
reap ft 
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of the uw 
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vt CIRCLE CAPABILITY 


CAI 

fills an 
inside 
straight 


CAI’s specialty: reconnaissance and 
surveillance from conception through 
finished hardware. Pacific Optical 
Corporation Division assures compre- 
hensive internal control and produc- 
tion for fast starts andcrash programs. 
CAI now ranks as the only visual 
sensor system manufacturer withcom- 
plete lens system design and fabrica- 
tion facilities! Whatever the optronic 
project, CAI stands as best equipped 
to handle it . . . quickly, efficiently, 
creatively, reliably. 


Pacific Optical 
Corporation 


CAI 
contributions 
to 
reconnaissance 
and 
surveillance 
include: 


Chicago Aerial Industries. /ne. 


1980 HAWTHORNE AVENUE, MELROSE PARK, ILLINOIS 


Offices: Dayton, Los Angeles, Washington, D.C. 


Divisions: Industries, Kintronic, Chicago Aerial Survey, 


Pacific Optical Corporation 
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In the Front Office 


Maj. Gen. Victor E. Bertrandias (USAF, 
ret.), a director, Transval Electronics Corp., 
El Segundo, Calif 

G. F. H. Hemsley, a director, Vickers 
Armstrongs (Aircraft), Ltd., Weybridge, 
England. Mr. Hemsley continues as chief 
engincer-aircraft 

Charles H. Sommer, president, Monsanto 
Chemical Co., St. Louis, Mo., succeeding 
Charles Allen Thomas, now chairman 

W. M. Turner, president, Astrometrics, 
Inc., Santa Barbara, Calif., newly formed 
division of Arnoux Corp 

Paul S. Heflin, vice president-engineering, 
Semiconductor Division of General Instru 
ment Corp., Newark, N. J 

Robert L. Earle, executive vice president, 
Pacific Airmotive Corp., Burbank, Calif 

Varian Associates, Palo Alto, Calif., has 
named the following as vice presidents: Paul 
B. Hunter, Patent Department; Dr. Theo- 
dore Moreno, Tube Division; Dr. Emery H. 
Rogers, Instrument Division 

George Lewis, vice president-operations 
and Phil Hobbes, vice president-product en 
ginecring, Acro-Flex Corp., San Diego, Calif 

Richard M. Johnson, a vice president of 
the New Britain Machine Co., New Brit 
ain, Conn. Mr. Johnson continues as presi 
dent of Koehler Aircraft Products Co., a 
New Britain subsidiary 

Kenneth H. Jacobs and G. Daniel Brewer, 
assistant vice presidents, Grand Central 
Rocket Co., Redlands, Calif 

Warren R. Winn, Jr., assistant to the 
president, Eastern Air Lines, Inc 

Maj. Gen. Marcus F. Cooper, deputy 
chief of staff of research and engincering, 
Air Research and Development Command, 
Andrews AFB, Washington, D. C. Brig. 
Gen. Paul T. Preuss succeeds Gen. Cooper 
as assistant administrator of the Federal Avi 
ation Agency's Office of Plans and Require 
ments, Washington, D. C 


Honors and Elections 


Rep. Oren Harris (D.-Ark.), chairman of 
the House Interstate and Foreign Com 
merce Committee and the House Legislative 
Oversight Committee, has received the Air 
Freight Forwarders Assn. 1960 Public Serv 
ice Award as Legislative Man-of-the-Year 

Kenneth A. Norton, Chief of the Radio 
Propagation Engineering Division at the 
Boulder, Colo., Laboratories of the National 
Bureau of Standards, has received the 1960 
Harry Diamond Memorial Award of the In 
stitute of Radio Engineers for “contribu 
tions to the understanding of radio wave 
propagation.” 


Changes 


Marion F. Thorne, assistant to Dr. Simon 
Ramo, Thompson Ramo Wooldridge, Inc., 
Canoga Park, Calif. Mr. Thorne continues 
as director of executive staff services for 
the Ramo-Wooldridge Division 

Capt. Sheldon Brown (USN, ret.), as- 
sistant manager, Acrojet-General Corp.'s At 
lantic Division, Frederick, Md 

(Continued on page 136) 
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INDUSTRY OBSERVER 


«pected to submit proposals for a geodetic 
ind Space Administration by mid-April. 
NASA is asking for delivery of satellite in 15 months. Total of 18 companies 
attended recent NASA bidder: efing session. Satellite will be equipped 
with solar-powered flashing lights that can be photographed against a stellar 
background to establish geodet itions and distances (AW Mar. 28, p. 29). 
Bids are expected to close Apr. 18 but may be extended. 


P At least a dozen companie 
satellite to National Acronaut 


> Martin Co. is preparing a proposal for a 1,000-mi. version of the Pershing 
tactical missile. Missile would have a longer first stage using the present 
propellant grain. Second stage would be the same zs that used for the 
present Pershing. All but three inches of lengthened first stage would be 
compensated for by compressing the instrument section. Missile would 
weigh approximately 13,000 Ib. as compared with 28,000 Ib. for Polaris and 
reportedly could use most of the Pershing support equipment. 


P Air Force is considering development of an ICBM-type liquid rocket 
engine based upon a thrust potential of 250,000 Ib. for each booster barrel. 
Possible configurations includ ymbination of three boosters to form a 
complete 750,000-Ib.-thrust | or two boosters and a sustainer as in 
the present Atlas MA-3 Rocketdyne engine (see p. 76). 


> Air Materiel Command has asked suppliers of equipment for the Republic 
F-105 to submit budgetary estimates for the following number of aircraft 
in addition to the 220 funded for Fiscal 1960—308 in Fiscal 1961, 336 in 
Fiscal 1962, 336 in Fiscal 1963 and 225 in Fiscal 1964. 


erations beyond present air defense prob- 

nic support systems following a recent 
Bomarc-B and SAGE super-combat center 
program (AW Apr. 4, p. 29). Mitre Corp. already is playing a prominent 
role in USAF’s “Winter Stu: f the coming decade’s requirements for 
electronic support systems (AW Mar. 7, p. 219). 


© Mitre Corp. will expand it 
lems to include Air Force 
USAF proposal to cut back 


> Another change in Advanced Research Projects Agency military communi- 
cations satellite program will be proposed for Joint Chiefs of Staff approval 
within the near future. Project Steer, the repeater-type polar-orbit satellite 
intended for use by Strategic Air Command, may be dropped to permit 
acceleration of Project Decree, the 24-hr. hovering communications satellite. 
The former was being developed under Air Force cognizance, the latter by 
Army. Earlier, ARPA dropped plans for Project Tackle intended to test 
components for the hovering communications satellite (AW Feb. 8, p. 23). 


© Wyandotte Chemical Corp developed a new high energy monopro- 
yellant under Navy contract. Called Cavea B, the propellant is believed to 
vave a theoretical specific ir pproaching 260 sec. 


>» Timetable for Avro Canada’s “flying saucer” project is being slowed by 
stability difficulties and a reduction in the anticipated thrust. Continuing 
USAF support of the project is doubtful, but the Canadian government may 
fund the flight-test phase to the extent of approximately $2 million. 


> Martin Co., which now ho! of the common stock of General Preci- 
sion Equipment Corp., is ted to seek representation on the firm’s 
board of directors at GPI ial meeting to be held later this month. 
The action is viewed as the first step toward a possible merger between the 
two companies. 


> Boeing Airplane Co. is studying possible methods of deploying Air 
Force’s Minuteman solid-propellant ballistic missile at sea to increase the 
system’s over-all mobility. Study has the backing of Lt. Gen. Berard 
Schriever, commander of USAF’s Air Research and Development Command, 
and Rear Adm. J. T. Hayward, deputy chief of naval operations for develop- 
ment. Navy, however, says it can develop its proposed 2,500-mi.-range 
version of the Polaris well before Minuteman could be adapted to an ocean 
environment. 











L ntil recently, the rubber fabricator had just two 
methods of obtaining silicone rubber cor‘ sunds 
expressly suitable for specific products. He might 
purchase gum stock and formulate his own com- 
pounds, or he could buy a variety of standard 
stocks with properties as close as possible to his 
requirements. 

Now every fabricator can readily achieve the 
rubber compounds best suited to the goods he pro- 
duces. The new method is a complete system. It 
consists, first, of a basic UNION CARBIDE silicone 
rubber compound, or “masterbatch,” and second, 
of easy-to-understand data that permits any fabri- 
eator to mix and fit ingredients to meet his needs 
perfectly. 

Benefits: Inventories are reduced. Deliveries can 


The term “Union Carbide” is a registered trade-mark of UCC, 
In Canada: Bakelite Company, Division of 
Union Carbide Canada Limited. Toronto 7, Ontario 


How THE SULICGORISS OIA] merpeo... 


CUT SILICONE RUBBER INVENTORIES AND SPEED DELIVERIES 


be made faster. The least expensive ingredients for 
the job are always employed. Harassing technical 
studies and trial-and-error tests are slashed. There’s 
strict control and accurate estimating of come 
pounding costs, invaluable in a highly competitive 
market. 

This unique method is another of the many 
ways the UNION Carsinbe Silicones Man is helping 
rubber fabricators. Sound interesting? Please write 
for details to Dept. DA-9904, Silicones Division, 
Union Carbide Corporation, 30 East 42nd Street, 


New York 17, N.Y. 


Ppt SILICONES 








Mercury Clamp-Down 


Merger Speculation 


Congress Views Subsidy 


Wrapup 
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Washington Roundup 


National Aeronautics and Space Administration is holding down its publicity effort 
on the Mercury man-in-space program. The hold-down is a response both to congres- 
sional criticism and to internal philosophy. Space Task Group officials and the seven 
Mercury pilots join many headquarters officials who feel too much is being said before 
any major Mercury goals have been achieved 

NASA is highly sensitive to congressional criticism, and the main impetus for the 
current hold-down has come from critics on Capitol Hill. Critics tend to overlook the 
fact that much Mercury publicity is simply a response to strong public interest in the 
program. 

Astronauts also feel they have had too much of the spotlight with too little credit 
going to the technical and administrative force putting the program together. They also 
eel the safety angle is oversold. They fear the program will be retarded by undue 
emphasis on safety for publicity reasons 


Slick Airways-Seaboard and Western merger talks may provide CAB with an 
opportunity to demonstrate its reported willingness to approve airline mergers as a 
means of strengthening the industry. Slick hasn't flown its domestic routes for two 
years, but it has an attractive tax loss to offer Seaboard and Western. Both carriers have 
ordered the Canadair CL-44 

Merger would restore competition on transcontinental cargo routes and form the 
first U.S. domestic-international cargo line. CAB has pushed airline competition in 
recent years. Slick’s return to service would provide competition on the transcontinental 
routes Flying Tiger Line now operates as a profitable all-cargo monopoly. Merger 
undoubtedly would be protested by the Flying Tiger Line and other carriers. 

CAB will have to decide whether it wants to strengthen airlines by -trengthening 
their route structures or by permitting them to merge. The Board has used the new 
route approach for five years. There are now signs CAB may permit mergers in order 


to build fewer, stronger competitors 


Congressional displeasure with airline subsidies will work against Capital Airlines’ 
attempt to regain subsidy status. CAB would need more than the requested $69 million 


subsidy budget to handle the Capital case, but Congress is in a mpod to cut requested 
A bill introduced two years ago to ban any trunkline subsidy was re-introduced 


last week 


funds 


Dr. Kurt Debus is expected to be in charge of National Aeronautics and Space Admin- 
istration launches both from the Atlantic Missile Range and Pacific Missile Range when 
ABMA elements formally transfer to NASA. Debus headed ABMA’s Missile Firing 
Laboratory at Huntsville and supervised Army's missile and space launches from Cape 


Canaveral 


Dr. John P. Ruina will replace Dr. Hector R. Skifter as assistant director of defense 
research and engineering for air defense. Ruina formerly was deputy for research to 
the assistant Air Force secretary for research and development. Skifter is returning to 
his former job as president of Airborne Instruments Laboratory 

In another Pentagon move, Harry Davis will replace Ruina in the office of Court- 
land Perkins, new assistant secretary of the Air Force for research and development. 
Davis is now assigned to the office of Dr. Herbert F. York, director of defense research 
and engineering 


Federal Aviation Agency is asking Congress to slice its Fiscal 1961 budget by $21 
million because, it says, Air Force cancellation of eight SAGE super combat centers 
(see p. 33) eliminates the need for the money. FAA has had to drop plans to tie the 
air traffic control system into the eight eled centers, but the system probably will 
be integrated with existing SAGE cent 


President Eisenhower stands little chance of getting permission to bypass con- 
gressional authorization procedures for al! space funds but construction and equipment 
budget. Space committees don’t want to give up their right to review the space pro- 
gram annually Rep. Chet Holifi House Military Operations Subcommittee 
plans to ask Air Force to review chang missile management since the group issued 
its report on the subject. Hearings will be he Jd as soon as General Accounting Office 
produces its long-awaited report on S; lechnology Laboratories’ role in the missile 
program House Appropriations nittee is scheduled to report Fiscal 196] 


budgets for NASA, CAB and Federal Aviation Agency to the House this week. 
—Washington Staff 
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Defense Centralizes Test Range Authority 


Gen. Yates will head new Pentagon office formed 
to supervise nation’s launch, tracking complex. 


By Evert Clark 


Washington—Defense Department last week created an office to coordi 
nate and supervise the nation’s complex of military missile and space test 
ranges and tracking stations, and named Air Force Maj. Gen. Donald N 


Yates to head it. 


Yates has been commander of the Atlantic Missile Range, largest of the 
launching bases, for almost six years and has been coordinator of Defense 
Department’s support activities for the civilian Mercury man-in-space pro- 
gram since last fall (AW Oct. 5, p. 26). He now will be deputy director 
of defense research and engineering (Ranges and Space Ground Support) 
under Director Herbert F. York and probably will be promoted to licutenant 


general. 

USAF Maj. Gen. Leighton I. Davis, 
now assistant Air Force deputy chief of 
staff for development, will become com- 
mander of the Atlantic Range and prob- 
ably also will take over the Mercury 
support job, in which he would report 
directly to the Secretary of Defense 
through the Joint Chiefs of Staff 

Dr. York said Defense Department's 
primary concern is for the future rather 
than the present. Already there ar 
some 100 missile or space tracking sta- 
tions outside the U.S. York said Yates’ 
job will be to keep a national inventory 
of facilities and test plans; assign new 
missile or space programs to particular 
ranges where technical considerations 
do not automatically dictate location; 
maintain long-range launch schedules 
and plans for ground environment use; 
recommend action to York on all pro- 
posals for use of ranges and for develop- 
ment, procurement, installation and op- 
cration of ground environment equip- 
ment to be used in test programs, and 
provide a focal point for coordination 
with National Aeronautics and Space 
Administration. 

Alvin G. Waggoner, who has been 
York’s special assistant for guided mis- 
siles and space operations, now will be 


Yates’ deputy, with the title of assistant 
director of defense research and engi 
neering for ranges and space ground 
support. He will establish the necessary 
office and staff, which is expected to be 
no more than half a dozen professional 
military and civilian employes. NASA 
may assign a full-time haison man to 
Yates’ office. 


Canaveral’s Status 


Within the Air Force, the chang 
ipparently raises the Atlantic Missilk 
Range, operated by the Air Force Mis 
sile Test Center of Air Research and 
Development Command, to a status 
almost equal with that of a command 
itself 

It is expected that ARDC’s Ballistic 
Missile Division—which was at one time 
scheduled to assume authority over the 
Missile Test Center—now will not be 
given this authority. 

Since 1958, the Atlantic, Pacific and 
White Sands missile ranges have been 
operated as national activities. USAT 
has run the Atlantic, Navy the Pacific 
and Army the White Sands Range 

“or the time being, the Navy-oper- 
ated Spasur satellite surveillance fence 
and the USAF-operated Spacetrack 





Fiscal 





Range Maintenance and Operation Contract 
Air Force Missile Test Center 


(Pan American World Airways Estimated Costs and Fixed Fee as Negotiated") 


Estimated 
Cost as per 
Contract 


$4,839,953 
11,727 , 507 
18,125,521 
43,160,029 
53, 580,000 
70,617,620 
81,865,000 


*—includes Radio Corp. of America subcontract for technical services. 


Total Face 
Value of 


Fixed Fee Contract 


$5,054,953 
12, 167, 507 
18,625,521 
44,190,029 
54,795,000 
71,017,620 
83,615,000 


$215,000 
440,000 
500,000 
1,030,000 
1,215,000 
1,400,000 
1,750,000 








computing center will remain under 
Defense’s Advanced Research Projects 
Agency, as will the communication and 
navigation satellite development pro- 
grams. The satellite programs, however, 
should be assigned to services by about 
the beginning of the rext fiscal year on 
July 1, York said. 

Walker L. Cisler, president of De 
troit Edison Co., has been studying the 
organization and management of ranges 
since last fall as a special consultant to 
the Secretary of Detense. He has made 
verbal recommendations and has writ- 
ten letters to the secretary and to York 
suggesting changes, but has not made a 
formal report. 

York said creation of the new office 
reflects some, but not all, of the changes 
suggested by Cisler. He said Cisler had 
made no specific recommendations, for 
example, concerning coordination of 
the Navy's Pacific Missile Range with 
the adjacent USAF Vandenberg AFB, 
which uses many support facilities of 
the PMR in its training and operational 
launchings. 

Yates brings to his office both the 
experience of having supervised “the 
launching of probably more big rockets 
than anybody else in the world,” and 

the point of view of someone who has 
ictually been trying to operate one of 
these facilities in the field,” York said 

Defense Department has been co- 
ordinating range activities in the past 
but “not to the degree and with the 
well-defined charter” that was consid- 
cred necessary, York said. Creation of 
the new office has awaited Cisler’s 
recommendations and ‘“‘an understand 
ing on our part and NASA's part’’ as to 
needed, York said. He has 
conferred with both NASA Adminis- 
trator Keith Glennan and Deputy Ad- 
ministrator Hugh L. Dryden about the 
new arrangement, he said 


what was 


Functions 


Examples of the type of function the 
new office will have are: 
e Assignment of a new program, such 
as the Polaris, Minuteman, etc., to a 
range 
© Review of proposals to develop test 
equipment if its cost is more than $2 
million 
© Review of request to establish new 
ground stations or add NASA equip 
ment to military sites 
e Settlement with NASA of military- 
civilian priority questions if they can- 
not be resolved at lower levels. No 
new formal body for coordination with 
NASA is contemplated. 
© Review of launching schedules, pos- 
sibly on a monthly or quarterly basis, 
but with considerable automomy left 
with base commanders to make their 
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own schedules. York said he hopes to 
keep as much responsibility as possible 
at the ranges for all functions and to 
have the ranges initiate as much of the 
planning as possible 

Past disagreements between Navy 
and USAF at the PMR-Vandenberg 
complex now are “pretty well under 
control,” York said, but there is “need 
for further review and new 
in the future,” 


ones may 


Aris 


New Offer Approval 


Approval from the new office will 
be needed primarily in the area of data 
acquisition equipments rather than sim 
ply a new computer for use at a space 
tracking center, York said, but the new 
computer office would have to be noti 
fied in order to list it in the facilities 
and cquipment inventones Onlv ex 
pericnce will determine exactly what 
needs prior appro. il from Yates’ office, 
he said 

Any change in the organizational 
structure for supervising range opera 
tions will indirectly affect many indus 
trv contractors. Atlantic Missile Range 
for cxample, has some 30 contractors m 
volved in testing missiles and space 
vehicles there at any one time, exclusive 
of the companies who operate the range 
for An For { 

Range 


a major 


itself has becom 


within the 


operation 
bu incs defense 
industry. One survey has put the figure 
innually for range service 
billion annually for 


Although this i 


trend 


at $2 billion 
and another $5 
range 

higher 
is strongl 


for world-wide systems such as the 


cquipment 
than other estimates, the 
upward as the need grows 


Mer 


cury tracking network 


Range Operation Contract 
Pan American World Airways, Inc., 


has held the Air Force range operation 
ract since 1953, with Radio Cor 
of America, Inc., as its sub 
itractor for technical services. In 
that time the contract has grown from 
nillion a vear to $83 million (sec 

xp 26 
Pan American President Juan Tripp 
RCA President John Burns and Maj 
Gen. Donald N. Yates, commander of 
the Air Force Missile Test Center 
ently conducted negotiations which 
led to what the Air Force calls a “re 
of responsibilities between 


Radio Corp. of 


ihenment 
Pan American and 
America 

Ihe changes will involve the shift of 
ome 125 RCA employes to Pan Ameri 
can's payroll and will improve opera 
tional cfhiciencvy of both contractors 
and reduce dollar requirements, USAT 
said (AW Apr. 4, p. 34). The areas 
iffected are to be range contractor pro 
gram management, range planning, and 
enginecring contract monitoring func- 


tions 
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Since the negotiations, K. M. M 


Laren, head of RCA’s Florida 
tion, has resigned and the compan 
said it has accepted the resignat 
with regret. Charles Powers, wh 
manager of RCA’s range oper 
has transferred to the job of pr 
manager of RCA’s Atlas service 
Nuys, Calif., and has been repla 
Kenneth R. Rawlings 

In spite of Air Force assuran 
no further “realignments” are | 
reports persist in the Florida ar 
the Fiscal 1961 range contract 
will take effect next July 1, will 
still further changes in the relat 
between Pan American an 
Both companies say thes 
suggestions, which apparent 
nated at Defense and higher Air 
levels in the interest of YT 


the range 


have 


contractor 

The Navv-supervi 
Range is not contra 
is that it is 


tional and t 


tor oper 


reason primarily 


raining base rath 
test bas« ind ccuritv con 


can Was recent 
t establish an 
in clectronic environmental t 
ind drone t range at the | 
Proving yround, It. Huachi 
The « mpany expects to shift 


; 


than 25 technical and manag 
plove from the Atlantic Mi 
to Huachuca to help in establ 
new range 
Pan Amer Cal nd R¢ \ 
Atlantic M Range 
i953 lb ortv-five compan 
vited to bid and six compan 
were finally considered The 
were Pan American-RCA;: | 
gine & Airplane Co.; I 
Dav & Zimerman, Inc 
tion with Philco and Trans-O 
lines; Federal Telephone 
Paul Smith Construction (¢ 
An oc 


lished su 


iluation project 


bpanels to examine 
ite uppl ur Support, ma 


technical en planning 
graphic service, data acquisit 
period 


reduction, phase-in 


operations planning. Late 
pancls composed of seni 
viewed the work of th 
selected Pan American 

Air Force last vear ex} 
House Def 


priations Subcommittec in th 


selection to the 


ing wa\ 
“While Sts WCTC 


recognized that a cost plus nxe¢ 


conside 


tract was involved, and the g 
would, therefore, be 


all costs incurred regardless 


require 


estimates proposed by each 


Mercury Capsule 


First McDonnell Project Mercury manned 
space capsule airframe, instrumented for 
escape system tests, has been delivered to 


National Aeronautics and Space Adminis- 
tration at Wallops Station, Va. (AW Mar. 
21, p. 34). Next Atlas booster test of cap 
sule will include evaluation of fuselage skin 
shingles which are designed to compen 
sate for aerodynamic heating. 


nd contained in anv contract written 
In addition, the proposals varied ex 
nsively as to method of operation and 
anpower requirements so as to make 
ost comparisons an impractical basis 
f evaluation. The other factors 
elating to technical, operational and 
logistical areas, became the primary 
basis for evaluation and award.” 


Contract Cost 


The Atlantic Range contract has cost 
some $285 million in seven vears. Pan 
American’s estimated cost for the cur- 
rent contract is $81.9 million and its 
fee, which is negotiated, is $1.75 mil- 
lion, or 2.13%. RCA’s estimated cost 
is $28,211,000 and its fee is $925,000, 
or 3.39% 

As of the middle of last vear, Pan 
American had 4,858 employes at the 
Missile Test Center and RCA had 
3,112 (AW Aug. 31, p. 56 





#-v 


ee 


TIROS 1 was launched by Thor-Able guided 
by Bell Telephone Laboratories system de 
veloped for Titan. 


28 


Washington—Tiros I is returning 
pictures of the earth and its cloud cover 
in a practical demonstration that satel 
lites can be used to survey weather con- 
ditions and other surface features from 
space 

Tiros is an experiment rather 
in Operational weather reconnaissance 
system, but it is testing the basic flight 
and ground techniques that will be used 
in future operational systems (AW Mar 
14, p. 27 The satellite has returned 
about 2,000 pictures thus far in the 10 
days it has been in orbit, and, as it con 
tinues to transmit pictures from its tel 


than 


vision system during its three-month 
life, it is expected to demonstrate th 
feasibility of using orbital platforms to 
provide a major breakthrough in world 
wide weather and for 
casting 

Since Tiros can photograph Commu 
nist land areas, it raises touchy interna 
tional questions. Although there wa 
no adverse reaction from Communist 
nations when the satellite was launched, 
NASA has taken pains to emphasize 
that its television 
only large terrain features and that th 
have no capability for detailed surfa 
reconnaissance NASA revealed last 
week that the high resolution camera 
has a design resolution of about 0.2 mi 
An object this size would show as a blip 
on one of the 500 lines in a picture 
and NASA said it would be impossibl 
to identify 

Despite the disclaimers, the agency 


reconnaissance 


detect 


Camectas Can 


carefully screening all photograph 
fore they are released to make sur 
features of a 
played. Tiros is photographing 
areas as Mongolia, China and southern 
ind eastern Russia in its passes around 
the earth. State Department and Cen 


sensitive nature aré 


su h 
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SERIES OF PHOTOGRAPHS transmitted by Tiros I were taken by satellite’s low-resolution 


NASA Tiros I Demonstrates 


By Craig Lewis 


Agency are disturbed 
by the international complications 
which could arise from the 
the Tiros experiment 
Although th« 
it meteorological research, its 
demonstrates the feasibility 
that will be 
reconnaissance satel- 


tral Intelligence 
SUCCCUSS of 
Tiros system is aimed 
success 
»bvioushs 
of the general principles 
used in mulitary 
lites 

The same photographic clarity which 
poses international problems also proves 
the value of satellite 


meteorological use 


reconnaissance for 
The exact utility of 
in weather mapping and 
forecasting was hard to assess immedi- 
itely after launch, but meteorologists 
ire pleased with the results and the 
proof the photographs provide of the 
alidity of satellite concepts 
l'uture problems would seem largely to 
more 


liros’ pictures 


weather 
involve the development of a 
yphisti ated. operational system 
preceded by Vanguard II, 
vhich had a photocell for mapping 
loud cover. Vanguard wobbled in or- 
bit, and data has been extremely hard 
to interpret. Explorer VI tele- 
metered a crude picture of cloud cover, 
but its quality did not approach the 
oming from ‘Tiros. Explorer 
VII is telemetering data on the heat 
budget of the earth from its infrared 


liros was 


also 
pictures 


caetectors 


Tiros I! Schedule 
NASA will extend its meteorological 


satellite program into the infrared area 
with ‘Tiros Il, which is scheduled for 
launch in August by a Thor-Delta 
vehicle. Nimbus follows Tis in the 
NASA program, and this advanced satel 
lite will be closer to an operational con 
It will be earth 
fly a polar orbit, correcting the two big 


drawbacks of the space-oriented 
It al 


hguration oriented and 
liros 


30 will have more advanced sensors 
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camera, which covers an area about 800 mi. square. Cloud cover images show utility 





eal re 


f a satellite system in weather reconnaissance. 


| Potential Satellite Reconnaissance Utility 


for measuring meteorological conditions into an ope itional svstem 
near the earth's surface Weather Bureau has a contin 


lis ind NASA t 


satellite program are part of a growing Phe 


meteorological to improve hnique 
yperational 
effort to improve the means of mapping — ev ntually | 

ind forecasting weather condition with these 


Systems in Development 
The Ai Force ha 


velopment that are designed to improve 


tems under cde 


weather data collection and to integrate the equator 


collection and forecasting techmiques within .003 


HIGH RESOLUTION CAMERA (left) in Tiros I can record images as small as 0.2 
Vidicon TV cameras; 2—wide-angle camera lens; 3—tape recorders; 4—electronix 
avionics; 8—tape recorder avionics; 9—control circuits; 10—auxiliary controls; | 
13—battery regulator; 14—auxiliary synchronizing generator for TV; 15—transmitt 
18—solar cells; 20—de-spin mechanism; 21—spin-up rockets. 
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n. Velocity at burnout was within 
fps. of the desired value. The orbital 
xd is 99.15 min., and the satellite 
xpected to make about 1,300 passes 
und the earth during the estimated 
ce-month lifetime of its systems 


Tiros Coverage 


Tiros covers the surface of the earth 
tween 50 deg. north and south lati- 
i band extending roughly from 


Montreal, Canada, and Santa Cruz 


itaway of Tiros shows: l—one of two half-inch 

5—TV transmitter; 6—batteries; 7—camera 
motor power converter; 12—voltage regulator; 
tennas; 16—receiving antenna; 17—solar sensor; 


29 








Meteorological Probes 


Washington—U. S. is beginning a pro- 
gram for a periodic series of daily sound- 
ing rocket launches to gather meteorolog- 
ical data at altitudes of up to 200,000 
ft. to add to the information now ob- 
tained from weather balloons and the 
Tiros I meteorological satellite. 

Month-long daily firings of Loki and 
Arcas rockets will be made this spring, 
summer and fall from Wallops Station, 
Va.; Pt. Mugu, Calif.; Tonepah, Nev.; 
Eglin AFB, Fla., and Cape Canaveral, 
Fla. Daily launches of Loki and Arcas 
were made from Wallops Station and 
Pt. Mugu from Jan. 18 to Feb. 19 in 
an early demonstration of the program. 

Sounding rocket network will be part 
of the U. S. contribution to the Inter- 
national Rocket Weeks sponsored by 
the Committee on Space Research. First 
of these COSPAR programs was con- 
ducted last November, and the next is 
scheduled for September. They are 
planned quarterly in 1961. 

The U. S. network is a joint project 
involving the Air Force, Army Signal 
Corps, Atomic Energy Commission, Na- 
tional Aeronautics and Space Adminis- 
tration, Navy and Weather Bureau. 
Army Signal Missile Support Agency 
provided and launched the initial test 
rockets. 











Argentina, in the Western Hemisphere 

The sateilite was launched by a Thor- 
Able vehicle very similar to the Thor- 
Delta NASA expects to launch for the 
first time this spring. Like Delta, the 
(iros Thor-Able carried the Bell Tele- 
phone Laboratories radio command 
guidance system designed for the Titan 
ICBM. This Bell Telephone system 
also was used in the Thor-Able Phase 2 
nose cone re-entry tests. The Aero- 
jet-General second stage used in the 
Tiros launch was a surplus stage from 
the re-entry test program. 

Launch was under the direction of 
the Air Force Ballistic Missile Division 
ind Space Technology Laboratories. 
Douglas Thor first stage burned approxi- 
mately 160 sec., and, just before burn- 
out, the plastic fairing around the third 
stage and payload was jettisoned. Second 
stage with its Bell Telephone Laborato- 
ries guidance system powered the vehicle 
for about 100 sec., and, at burnout, spin 
rockets stabilized it at 136 rpm. Second 
stage separated 1.5 sec. after spin rock- 
ets fired. 

Hercules-Allegany Ballistics Labora- 
tory solid propellant third stage coasted 
for about 400 sec. before it ignited. 
(Third stage separated from the payload 
25 min. after it burned out. The third 
stage carried a beacon designed by Lin- 
coln Laboratory and built by Texas 
Instruments and, for the first time in 
a NASA satellite launch, the third stage 


30 


could be beacon-traced by radar. 

Tiros I is a 270 Ib. satellite equipped 
with two television cameras. It is 19 in. 
high and 42 in. in diameter, and it was 
designed in a drum-like shape to sup- 
port the more than 9,000 solar cells 
which cover its sides and top. 

Designed and built by Astro-Elec- 
tronic Products Division of Radio Cor- 
poration of America under technical 
direction of Army Signal Research and 
Development Laboratory, the satellite 
has two television cameras which are 
identical except for lens equipment. Low 
resolution camera has an f 1.5 lens; 
the high resolution camera has an f 1.8 
lens. Shutter speed is 1.5 millisecond 
Pictures have 500 lines per frame, and 
the video bandwidth of the system is 
62.5 ke 

Each camera is connected to a mag- 
netic tape recorder that can record as 
many as 32 photographs at 30 sec. in- 
tervals while the satellite is out of trans- 
mission range of ground stations, al- 
though the camera doesn’t necessarily 
take 32 pictures on each pass. Cameras 
also can bypass the recording system 
ind transmit pictures directly to a 
ground station. This procedure is fol- 
lowed after the stored pictures have 
been transmitted and while Tiros is still 
in range. It takes 7.5 min. to record 
the pictures stored by the two camera 
systems, and the satellite is in range 
up to 12 min 

The two television camera 
and their associated equipment oper- 
ate independently and transmit data 
through two-watt telemetry systems op- 
erating on 235 mc. Recorder tapes are 
400 ft. long and move at 50 in. per 
second in recording and playback 
['ransmitted data is taped and also is 
displayed immediately on ground sta- 
tion television displays where it is 
photographed. Pictures and taped data 


systems 


are sent to Naval Photographic Inter- 


pretation Center for processing 

Since the satellite is space oriented, 
it can photograph the earth cloud cover 
only during the part of its orbit when 
it is pointed at the earth and while that 
part of the earth is in sunlight. During 
a pass, Tiros will take a series of over- 
lapping pictures. 

Orientation of the pictures is pro- 
vided through sun-angle sensors in the 
solar cell units that provide readings on 
the satellite’s orientation to the sun as 
the pictures are shot. This data is trans- 
mitted with the pictures. Attitude in- 
formation comes from an_ infrared 
sensor which detects the earth’s hori 
zon. Two transmitters broadcast con 
tinuously, providing tracking informa- 
tion and transmitting duplicate data on 
satellite attitude, environmental condi- 
tions and equipment operation 

Minitrack stations provide data on 
the satellite’s orbit and attitude to 
NASA's computing center here. Com- 


puting center calculates future orbits 
and prepares operational programs 
which Tiros can carry out during the 
time its cameras are pointed at the 
earth. The projected programs are co- 
ordinated with data compiled by 
Weather Bureau’s Meteorological Satel- 
lite Section. 

Information from these sources is 
used by the operations control center 
at NASA’s Goddard Space Flight Cen- 
ter to plan the actual program the satel- 
lite will follow. Instructions are then 
sent to the two ground stations which 
instruct the satellite system and receive 
its photographs. 

These ground stations are facilities 
operated by the Signal Corps at Ft. 
Monmouth, N.J., and by Lockheed 
Missile and Space Division at Kaena 
Point, Hawaii. Backup stations at Cape 
Canaveral, Fla., and Princeton, N. J., can 
receive data but can’t instruct satellite 

The photographic programs are run 
through a General Time electronic clock 
system that can be set as much as five 
hours in advance as Tiros passes over 
one of the two ground stations. Clock 
system triggers the cameras at the pro- 
per time and controls the picture-taking 
ind recording program. 

After the Tiros photographs have 
been processed by the Naval Photo- 
graphic Interpretation Center, they are 
sent to the Weather Bureau and to Air 
Force Cambridge Research Center 





B-58 Reliability 


Reliability increments assigned to the 


28 major subsystems in the Convair 
B-58 show that its bombing and navi- 
gation system is responsible for 60.5% 
of the malfunctions that degrade the 
aircraft's bombing capability. 

This was brought out by Convair en- 
gineers who participated in a Society 
of Automotive Engineers symposium on 
“Reliability—Organization and Achieve- 
merit” in the B-58 weapon system. 

Comparable increment for the B-58 
long-range communication system is 
10.6%; for its fuel and air refueling 
system, 5.696; for its utility hydraulic 
system, 5.2%; for its flight control sys- 
tem, 3.09%; and for its engines, 2.9%. 

Although “realistic mean time be- 
tween engine failures” is listed as 250 
hr. for reliability test purposes, loss of 
an engine during the strike phase of a 
typical mission does not result in 100% 
degradation, for the B-58 can attain 
supersonic speed on three engines. 

By feeding 4,000 algebraic equations— 
each representing an acceptable mode 
of bomb delivery despite subsystem mal- 
functioning—through an IBM 704 com- 
puter, Convair is able to determine 
the probability at takeoff that the B-58 
will deliver and detonate a nuclear 





weapon within a fixed target radius. 
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Aerospace Coordinating Board Planned 


By Ford Eastman 


Washington—Acrospace _ Activities 
Coordinating Board will be created to 
help implement President Eisenhower's 
proposed changes in the National Aero- 
nautics and Space Administration, 
NASA Administrator T. Keith Glennan, 
told the House Space Committee last 
week 

Purpose of the board, Glennan said, 
will be to facilitate cooperation between 
NASA and the Department of Defense 
for the solution of problems of mutual 
interest and for the exchange of infor- 
mation on requirements, technical data 
and progress of programs. Board would 
operate at a substantially higher admin- 
istrative level than the present Civilian- 
Military Liaison Committee it will re 
place 

The deputy administrator of NASA 
and the director of defense research and 
enginecring will serve as permanent co- 
chairmen of the board. The chairman 
will be assisted by officials of each 
agency who deal in special areas calling 
for coordination, such as launch vehi- 
cles, biosciences, aeronautics and pay- 
loads 

Formation of the 
gested by James H 
Defense Secretary, when 


board sug- 
wy oy Deputy 


1¢ appeared 


was 


before the committee in — of the 
\ 


President's request to modify the Na- 
tional Space Act (AW Mar 21, p. 30) 
It was one of several proposals recom- 
mended to the committee headed bv 
Rep. Overton Brooks (D.-La.), during 
the month-long hearings. The commit- 
tee 1s expected to report on its recom- 
mendations within a week. 

With the exception of the Coordi- 
nating Board, Glennan rejected all pro- 
posals to amend the act beyond the 
changes requested by the Administra- 
tion and said he hopes Congress will 
“avoid substituting some new organiza- 
tional complexity in place of an old 
one.” He said the President, in request- 
ing the changes, “is secking to increase 
the effectiveness of government through 
a simpler, more flexible organization.” 

The President has asked Congress to 
climinate the National Aeronautics and 
Space Council and shift space planning 
functions back to NASA, abolish the 
Civilian-Military Liaison Committce 
and clearly define NASA as the agency 
to explore space, while military func- 
tions in space would be confined to 
those pertaining to national defense 
(AW Jan. 18, p. 35). 

Other proposals suggested to the com- 
mittee by military and civilian witnesses 
included: 
¢ Establishment of a single national 
pace program embracing both civilian 
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and military applications and headed by 
cither the Defense Department or 
civilian agency. 


e Substitution of either a “czar,” com- 


mittee or board for the National Spa 
Council to head the space program 

e Substitution of a Military App 
tions Committee, Military Liaison ( 
mittee or both for the Civilian-Militar 
Liaison Committee. 

© Creation of a Joint Congressional 
Committee on Aeronautics and Spa 
to replace the present House and Ser 
standing committees. 

In commenting on the prop 
Glennan said creation of a spac 
would alter the President's present 
thority and power of decision ove 
Defense Secretary and the NASA 
ministrator. He said 

“It must be assumed by tho 
advocate the creation of such an 
in the White House that the Pr 
cannot, because of his multiple 
give the space activitic 
attention they deserve. I cannot 
this assumption, nor is there any 
for it in the experience of the last 
and a half. I have had no diffi 
reaching the President and obt 
decisions.” 

Regarding the proposal for 
of a group similar to the Atomic I 
Commission’s Division of Militar 
lication, Glennan said the relati 
xetween the Defense Department 
AEC is essentially that of user an 
plier, while the relationship betw 
NASA and Defense is substantial! 
ferent. He said such a committex 
not solve the problems of coordinat 
decision-making and cooperation 

In a related development, th« 
mittee last week released test 


nation’s 


taken during earlier closed sessions in 
its review of the national space pro- 
gram. Witnesses included Dr. Herbert 
F. York, Defense Department director 
of research and engineering, who told 
the committee: 

¢ Improvement program to simplify 
missile construction has resulted in a 
10 to 20% reduction in the number of 
valves in a Convair-Atlas intercontinen- 
tal ballistic missile engine. 

¢ Defense Department’s communica- 
tions satellite program “may end up 
waiting for a booster.” York said the 
net loss in time, however, should be 
small. 

¢ Expenditures for space, missile and 
satellite programs by the government 
will amount to about $6.5 million in 
Fiscal 1961. 

¢ Total research, development, test and 
evaluation funds in the procurement 
budget and line items for missiles goes 
from approximately $2.15 billion in 
Fiscal 1960 to about $2.4 billion in 
Fiscal 1961. 

In reply to questioning, Lt. Gen. 
Bernard A. Schriever, commander of the 
Air Force Air Research and Develop- 
ment Command, denied that the Air 
Force is establishing a separate training 
program for space crews. He said USAF 
is developing plans for the Dyna-Soar 
boost-glide program in which NASA is 
participating. 

“We will not be carrying out two 
separate uncoordinated efforts here at 
all,” he said. “Just like the X-15, we 
have Air Force, Navy and NASA per- 
sonnel who will actually participate in 
the flight program .. .” 

Gen. Schriever also detailed the 
scheduled operational dates for NASA’s 
Project Mercury tracking and ground 





warheads above the atmosphere. 


particles. 


demonstrated. 





Anti-ICBM Ray Research 


Washington—Air Force is backing a research program on a ray-type anti-ICBM 
research project, although at a lower level than its project leaders have recommended. 

Dr. Joseph Charyk, Under Secretary of the Air Force, told the House Committee 
on Science and Astronautics that his office and the Air Force Scientific Advisory 
Board are still reviewing a proposal that $10 million in Fiscal 1960 funds be spent 
to build an experimental facility at Yucca Flats, Nev., to be used specifically for 
work on ground-based high energy devices which theoretically can stop ICBM 
Charyk said there are still major technical uncer- 
tainties with such devices which radiate microwave energy or accelerate high energy 


Charyk said the Scientific Advisory Board will recommend an acceleration in 
the project’s funding if more promise of solving the basic problems can be 
He described the Air Force project as “a supplement” to the work 
of Defense Department's Advanced Research Projects Agency work in this area and 
said it was undertaken because USAF felt “augmentation to the ARPA effort was 
desirable.” The ARPA program for a ray-type ICBM defense is a portion of the 
GLIPAR (Guide Line Identification Program for Anti-Missile Research) project 
whose main purpose is to stimulate scientific thinking away from conventional 
approaches to the missile defense problem. 











instrumentation stations. They include 
the following: 

@ July, 1960—Cape Canaveral, Fia., 
Grand Bahama, Grand Turk, Bermuda 
and the control center at the Air Force 
Missile Test Center at Canaveral. 

¢ September, 1960—Canary Islands. 

¢ November, 1960—Washington, D. C., 


communications and control center, 
West Australia, Hawaii, West Mexico, 
Southern California and South Texas. 
e January, 1961—Indian Ocean and mid- 
Atlantic shipboard installations, Nigeria, 
Zanzibar, Woomera (Australia), Can- 
ton Island, White Sands and Eglin 
AFB, Fla 


Turbojet, Ramjet De-Emphasis 
Deplored at Agard Conference 


By David A. Anderton 


Milan—Serious concern that the end 
if the air-breathing engine era is in sight 
was voiced by many powerplant en- 
gineers at the Fourth Agard Combus 
tion and Propulsion Colloquium here 
last week. Agard is NATO’s Advisory 
Group for Aeronautical Research and 
Development. 

While 


discussed 


scientists in 
future air from 
theoretical and design viewpoints, ob- 
servers of major U.S. and British en- 
gine companies privates 
fears that the turbojet and ramjet 
no future 

Major reason is the curren 
on_ ballistic ind thei 
propellant powerplants which t 
lion’s share of 
nothing for research and devel 
of air-breathing powerplants 

Only possible 
gines of advanced design appe 
a commercial transport. But 
gines have to be financed by compani 
without government help, as the situa 
tion stands. With the current hig! st 
of powerplant development 
no engine company—even in collabora- 
tion with customers—could afford to 
complete the cycle of development fort 
a new air-breathing engine 

Biggest disappointment to mam 
ginecrs has been the lack of money allo- 
cated by the National Aeronautics and 
Space Administration to basic air- 
breathing engine development. After 
Agard Chairman Prof. Theodore von 
Karman broke from a prepared speech 
to criticize NASA’s attitude, speaker 
after speaker pointed out areas where 
basic and applied research is needed in 
order to provide more adequate design 
information for supersonic 
and hypersonic ramjets. Most 
ers accept the current facts of lift 
realize that what thev call overempha 
sis on ballistic missiles stems 
military decision to concentrate on 
these kinds of missiles. “Let 
facts,” said one, “There are no 
military requirements for our engines.” 
Engineers are seriously concerned to 
keep a few key people in engine devel- 


opment and they point out once des 
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rormal! 


breathers 


sessions 
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current budgets 


future market 


uch 
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from a 


fact 
new 
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capability is lost it is never regained 

They feel this keenly right now be 
cause basic techniques for design layout 
of high supersonic turbojets and hyper- 
sonic ramjets are finally fairly well 
understood. Work remaining is largely 
experimental and developmental that 
takes time, money and test facilities 
Some applications of air-breathing en 
gines such as staged supersonic trans 
rts, air launching vehicles for ball 
ic missiles, satellites or sounding roc 


, 


ets are just beginning to look promising 
based on available data and prospe: 
tor the near future. A proposal by An 
tonio Ferri of Brooklyn Polvtechnix 
Mach transport w 


} 
10,000 Tb. carrying 100 passengers over 


, 


featured a ig 


ning 
i 


lhe plane is powered 
} 


1 6,UU00 mi. range 


tro 


| 


‘ 1 combination — turbo; nj 
Another Ferri proposal foresees satellite 
capabilities in a combined powerplant 
lircraft using turbojets for takeoff and 
icceleration to Mach 3.5. Ramiets with 
combustion would continu 


Mach ind 


would be 


ubsonic 


icceleration to ibove 
Mach 


sonk 


combustion 
Fuel and « 


uper 
oolant would be hydro 


low, 
Pay 


on the 


iccelerations ar 
orbital 


n though 
eventual velocity would be 
loads placed in orbit would be 
order of 10,000 Ib 

M. A. Zipkin, of General Electric, 
delivering a paper prepared by him and 
I. M. Nucci of General Applied Science 
Laboratories, used three illustrations 
© Two-stage supersonic transport carry- 
ing 60 passengers, having a range of 
3,500 naut. mi. and Mach 4 cruise 
Boost vehicle weighing 64,000 Ib 
ind turbojet powered takes off com- 
bined with the cruise vehicle weighing 
75,900 Ib. and separates after accelerat 
both vehicles to Mach 4. The 
cruise vehicle continues the trip on ram 
jets. using turbojets for landing 
¢ Republic F-105 used to launch satel 
lites \ rocket 
10,300 Ib. is launched using zoom tech- 
nique, putting 120 Ib. in orbit 
© Republic F-105 used to launch sound- 
ing rockets the same way. The plane 
could launch a 100 Ib. payload to an 
ltitude of 340 mi. compared with 190 
mi. reached using ground launch for 
rocket 


ing 
ing 


two stage weighing 


the same 


\. Burstein, Convair assistant chief 
engineer, said a typical rocket used 63% 
of its total energy getting through the 
atmosphere. Studies of recoverable 
launching systems showed they are com- 
petitive in cost with ground-launched 
rockets designed to put comparable 
loads in orbit. 

But no companies have enough 
private funds to finance a single pro- 
gram of this type including test facili- 
ties. Current test areas are tied up with 
rocket powerplants or are incapable of 
special tests needed to satisfy the de- 
signer of a Mach 7 ramjet. “I visited 
Lewis Lab the other day,” said one de- 
signer, “and there wasn’t a test cell 
there with an air-breathing engine. And 
what’s worse is there isn’t going to be 
iny.”” 

But NASA's A. M. Rothrock said the 
reason NASA cut down that type of 
research testing is because it seems de- 
ign and development of these engines 
ind their vehicles is a matter of engi- 
neering rather than reseach. He said the 
payoff in going to hypersonic speeds in 

o small it hardly seemed 
choice of Mach numbers 
the range of Mach 2-3. He 

er presentations showit 
ports with ranges 
ving, “We all don't 
go from New York to Moscow 
time we spend getting to and from 
¢ points would major portion 
the total trip tim Rothrock 
mmended staving between Mach 2 
3 for 

Lack of 
from immediate 
one proponents of air-breathing engines 
ornered him for debate. One scicntist 
said later, “Rothrock is wrong on all 
counts. He is just trving to rationalize 
the NASA budget.” 

As long as guys like him are in 
of funds, the air breather sure 
doesn’t have any future,” commented 
in engineer with ramjet experience 

But Rothrock wasn’t the onlv target 
Several designers had equally 
words for the military in spite of Maj 
Gen. Daniel Hook's statement that 
USAF will devote “adequate” funds to 
iitr-breathing engines and Vice Adm. 
J. T. Hayward’s comment that he mn 
favor of air One engineer 

iid, “How can you believe them? 
Schriever (Lt. Gen Bernard A. 


Schriever) cut out turbojet money and 


transports 
to justifs 


auc 


tran 


be da 


ind sUpe;rse 


discussion 


rvic transports 
time saved him 


irguments, but one | 


charge 


h iT h 


breathers 


one of his boys comes here and says 
the Air Force is continuing adequate 
support fi 

But the bitterest comment came 
from a scientist who said the only way 
he could see to get back into the air- 
breathing engine business was for the 
military to find out the Russians are 
doing it. “If that ever happened,” he 
“we would have all the moncy we 
could use.” 


said, 
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Pioneer Signals May Be Received 


From 75-Million mi. Distances 


Washington—Signals from National 
Acronautics and Space Administration's 
Pioneer V space probe are expected to 
be triggered and received at the Uni 
versity of Manchester's radio-telescope 
at Jodrell Bank, England, station when 
this sun-orbiting satellite is as far as 
60 to 75 million mi. from earth. Origi 
nal estimates had placed the maximum 
signal distance at approximately 50 
million mi. (AW Mar. 21, p. 28) 

Varthest distance from earth = the 
Pioneer vehicle will reach within the 
next vear will be about 87 million mi 
Closest approach to earth will be about 
16 million mi.—in October or Novem- 
ber, 1965 

Approximately 311 days after its Mar 
1! launch, Pioneer V will be closest to 
the carth’s orbrt—about 10,000 mi. This 
1 yearly occurrence 

Closest approach to the 
Venus will be made on about Aug. 9 
when the probe will be 43.5 million mi 
from carth and about million mi 
from the Venus orbit. Closest approach 
to Venus itself, approximately 22 mil 
lion mi., will be made in September 
1961 

Highlights of Pioncer V 


will be 
orbit of 


include 


@ Mar. 11 launch—Probe began s 
at 64 bits per sec. from the 5-watt t 
mitter. Ten bits are the equival 
one word 

Signals were received at six 
stations at various times for a tota 
of two-and-one-quarter hours p 
The Manchester tracking facilit 
gered the signal for associated 
at Millstone Hil Mass.. and 
Canaveral, Fla., while the Haw 
tion turned on the signal for 1 
at Singapore and Goldstone, ( 
e Mar. 12—Pioncer V was about 
000 mi. from earth, when the 
was made to § bits per sec. for re 
at Hawaii, Millstone, Goldstone 
pore and Cape Canaveral, bec 
invols 
facility was still 


the transmission distance 
Manchester 
information at 64 bits per s¢ 

© Mar. 13—Probe was approx 
313,000 mi. out. Communicati 
lost at Cape Canaveral and Sin 
because of their small antenn 
lations. Manchester was still 1 
it 64 bits per sec., Ilawaii at 

sec. Goldstone and Millston« 
turned on 

e Mar. 17—Same transmission 


bre? toes 1 beter 


a 


Two Saturn Booster Engines Test-Fired 


Two of the eight engines clustered in the Saturn booster are test-fired above at Hunts 


, 


ville, Ala. (AW Apr. 4, p. 31); test was followed by test-firing of four engines. Each 
engine produces 188,000 Ib. thrust. At right of the static stand is a 60-ft.-long Jupiter 
intermediate range ballistic missile in position for test firing. 
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USAF Plan Approved 


Washington—Plans to fund long lead- 
time items for six additional Polaris 
submarines and for construction of 18 
more Convair-Atlas ICBMs than orig- 
inally requested in the Fiscal 1961 bud- 
get were formally approved last week 
by President Eisenhower. 

Funds for expanding the Atlas and 
Polaris programs will come from can- 
cellation of plans to construct two nu- 
clear-powered attack submarines, sav- 
ing $114 million, plus a cutback on the 
Air Force Bomarc-B interceptor missile 
and SAGE supercombat centers (AW 
Apr. 4, p. 29). Funds saved by can- 
cellations will exceed by $99.7 million 
the increased Polaris and Atlas funding 
plus the cost of accelerating USAF’s 
Samos and Midas satellite programs, in- 
terceptor and radar modernization and 
an increase in the BMEWS program, 
also approved by the President. 

Administration’s revised program will 
bring the total Atlas missiles in the Fis- 
cal 1961 budget to 58 and the total 
Polaris submarines fully or partially 
funded to 21. In subsequent testi- 
mony before the House Defense Appro- 
priations Subcommittee, Defense Secre- 
tary Thomas Gates said that, if Polaris 
tests scheduled for August prove fully 
successful, the Administration will ask 
Congress for additional funds. 











existed except that Hawaii was receiv- 
ing at | bit per sec. because of the long 
range, about 1,113,000 mi. 

e Mar. 20—Manchester reception was 
reduced to 8 bits per sec., with recep- 
tion situation at other stations remain- 
ing the same. Pioneer V distance from 
earth was approximately 1,373,000 mi. 
¢ Apr. 5—Transmission situation con- 
tinued, with Pioneer V's distance from 
the earth at about 3,376,000 mi 

e May 20—Probe will be about 10 mil- 
lion mi. from earth. Since reception 
on the 5-watt transmitter will be mar- 
ginal, it is probable that the vehicle's 
150-watt transmitter will be activated. 
This will be accomplished with an 
implifier for the 5-watt transmitter 

e May 22—Vechicle will be about 10,- 
300,000 mi. out. Manchester reception 
will be reduced to 8 bits per scc., 
Hawaii will remain at | bit per sec., and 
other stations will not be in contact. 
@ June 15—Pioneer V will be about 20 
million mi. from earth. Manchester re- 
ception will be reduced to 1 bit per sec., 
and there will be no contact with the 
other stations. 

Under NASA cognizance, the pav- 
load was designed and instrumented by 
Space Technology Laboratories, includ- 
ing the receiver, the five transmitters 
ind associated avionic devices in the 
integrated telemetry, tracking and com- 
mand system 
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Gen. Power Details to Senate 


SAC Air Alert, Missile Needs 


Washington—Gen. Thomas S. Power, 
commander of the Strategic Air Com- 
mand, last week enlarged upon the ac 
tions which he feels are necessary to 
provide the U.S. with a continuing 
deterrent capability, including his pro- 
posal for a 24-hr. SAC airborne alert 

In testimony before the Senate De- 
fense Appropriations Subcommittee, 
Gen. Power, however, denied reports 
that he is asking that “we start on air 
borne alert immediately.”” He added 

“This is not so. I do not consider it 
is necessary to undertake a full scale 
flying airborne alert program today 
What I have asked for and recom 
mended is the earliest capability so that 
it may be initiated when it is required 
Due to the lead time required to pro 
cure the necessary materiel, funds must 
be made available today to commence 
the necessary stockpiling.” 

He also told the subcommittee that 
a misconception of this program is the 
belief that a lot of money would be 
wasted if it never became necessary to 
implement airborne alert 

“The actual fact is that stockpiling 
action will not represent a loss even if 
airborne alert is never implemented,” he 
said. “Obviously the B-52 force is going 
to be with this command for a long 
time, and the additional parts could, 
and would, be consumed under normal 
operations. In effect, this would permit 
reduced procurement for future years.” 

Gen. Power reiterated his stand that 
an “airborne alert is the only answer 
to reducing Soviet confidence that a 
surprise attack could eliminate nuclear 
strike capability of the Free World.” 

He told the subcommittee that 
“there is no suitable alternative until 
we can be guaranteed reliable and effec 
tive missile warning systems, coupled 
with a force postured and configured to 
be responsive to whatever warning is 
available. Airborne alert of the B-52 
force can, from the standpoint of cal- 
endar time, carry us through to the next 
plateau when missiles should be enter- 
ing our inventory in quantity.” 

While Gen. Power did not place a 
price tag on his proposals for a con- 
tinuous airborne alert capability, Sen 
Dennis Chavez (D.-N.M.), subcom- 
mittee chairman, said it would cost 
about $570 million in Fiscal 1961 and 
between $800 million and $850 million 
annually thereafter. Administration has 
requested $85 million in Fiscal 1961 to 
provide an on-the-shelf alert capability 

Earlier, Maj. Gen. R. J. Friedman, 
comptroller and director of the Air 
Force budget, told the House Defens« 
Appropriations Subcommittee 
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“We have the $185 million in the 
budget now. (He referred to the $85 
million requested in Fiscal 1961 plus 
$100 million that would be available 


through Fiscal 1960 programing.) It 
would require $492 million more than 
that in Fiscal year 196] to build up to 
the capability that Gen. Power wants 





Douglas Cuts Salaries 


Santa Monica, Calif.—Douglas Aircraft 
Co. initiated a 10% reduction in pay for 
all salaried personnel last week, accom- 
panied by a 60-day moratorium on merit 
increases. 

Salaries of corporate officers are re- 
duced by at least the same amount. 
Donald W. Douglas, Sr., chairman of 
the board, and Donald W. Douglas, Jr., 
president, each are accepting a 25% 
salary reduction. 

“Reasonable and_ realistic 
in administrative costs and other con- 
structive economies in over-all operations 
already in effect should help place the 
company in a stronger competitive posi- 
tion at this critical period of readjust- 
ments in the markets of the industry,” 
the company declared. 

Douglas says that 14,500 salaried 
personnel are affected by the cut but 
that no one will be cut below the mini- 
mum for their job classification. The 
company’s action comes at a time when 
union and management officials are at 
the negotiating table and just prior to 
its annual report to stockholders. 

The UAW-IAM issued a statement 
saying that the pay cut was merely a 
crude attempt on the company’s part to 
attempt to intimidate workers covered 
by UAW-IAM contracts into accepting 
terms less favorable than the economic 
facts would indicate. 

Spokesmen for North American Avia- 
tion, Inc., Lockheed Aircraft Corp., and 
Northrop Corp., told Aviation Week 
that their companies did not contemplate 
action similar to Douglas’ at this time. 

At Chance Vought Aircraft, Inc., a 
two-year contract, calling for a general 
wage increase of five to seven cents per 
hour and pro rata vacation was signed by 
the company and International Brother- 
hood of Electrical Workers, Local 59. 

Republic Aviation Corp. and the In- 
ternational Assn. of Machinists agreed 
on a new two year pact covering 8,500 
employes at Farmingdale, L. I. Agree- 
ment calls for a wage boost ranging from 
seven to 11 eents an hour the first 
year, and five to eight cents the second 
year. Average hourly wage before the 
settlement was $2.63. 


reductions 











by Jan. 1, 1962. Then there would be 
a requirement for some $250 million 
more than that if, after having attained 
that capability, you decided to keep the 
aircraft on continuous alert as of that 
date. Then you would have to repro- 
gram $70 million in Fiscal 1960. Then 
the following 12-month period would 
cost you $801 million to maintain that 
ictivity.”” Gen. Power also told the sub- 
committee that the U. S. should 

¢ Build, “as rapidly as possible,” an 
effective ballistic missile capability. He 
said he supported proposals to augment 
the number of missiles in the Convair- 
Atlas ICBM squadrons to switch to an 
improved version of the Martin-Titan 
(AW Apr. 4, p. 34). The improved 
litan, he said, “gets away from propel- 
lant storage TP od You have an in- 
silo launch capability and an improved 
ill-inertial guidance system. This sim- 
plified system will result in a capability 
to reduce the number of people per 
squadron by about 50% 

“These missiles should be followed 
1s quickly as possible by the second 
generation missile—Minuteman. It is in 
this system that SAC is placing a lot of 
faith for the future. In my opinion, 
there will be a requirement for a sizable 
Minuteman force in order to achieve an 
effective counterforce capability.” 
¢ Continue research and development 
of manned bomber systems to pro- 
vide a mixed force of manned and 
unmanned systems for flexibilty. “We 
must continue the concept of a mixed 
force,”’ he said, “and the [North Ameri- 
can Mach 3] B-70 will provide the best 
capability in the manned aircraft for 
this time period [beyond 1965]. The 
B-47, which has been the backbone of 
our deterrent posture, will be phased 
out of the inventory due to obsoles- 
cence. It will be replaced to some ex- 
tent by [Bocing] B-52s and [Convair] 
B-58s, but primarily by missiles. With 
a combination of these systems in the 
proper mix, deterrence can be best as- 
sured for the immediate future.” 

Gen. Power also urged the adoption 
of personnel measures that will attract 
and hold a “qualified, professional, and 
dedicated corps of officers and airmen.” 
He suggested the following actions: 
© Augment the present spot promotion 
program. This would require legisla- 
tion modifying the Officers’ Grade Lim- 
itation Act to provide an increased 
grade structure for combat crews 
¢ Implement the officer responsibility 
pay section of the military pay bill 
® Provide alert pay authorization. “I 
want to give them [alert crews} $10 a 
day for every 24 hr. they are on alert.” 
© Provide accrual pay “wherein a rated 
officer is guaranteed so much of his 
flight pay based on years of service when 
removed without cause, from flying.” 
¢ Implement Capchart Act to include 
housing for airmen in lower ranks. 
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complete systems 
capability for 
actuating a specified 
load in response 


to an electrical signal 


If you need an electrohydr ervoactuation system, look to Moog for complete 
system design and product pability. Moog can supply an integrated package 
actuation system to meet your performance requirements, including amplifiers, 
servovalves, actuators, and necessary hydraulic and electrical power supplies. This 
integrated package app: n achieve an economy of space, weight and 
production cost not possible with conventional ‘‘component-oriented" systems. 
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GENERAL ELECTRIC’S 
DEFENSE ELECTRONICS DIVISION 


Organized for a Full Range 
of Systems Requirements 


The Defense Systems Department, Syracuse, N. Y. — newest of the Division's five 


functionally organized departments — is the focal point of those integrating capa- 
tems for national defense. Made up 
ind technical talents, DSD is G.E.'s 


ajor, long-range defense programs. 


bilities so vital to major prime and support sy 
of the Company's top systems management 
single point of authority and responsibility for r 





POLARIS 

. . whose inertial guidance ar 
ments will be provided by the 
Pittsfield, Mass 
pabilities in precision elect: 
sea and land-based weapons syst« 
POLARIS equipments, th« 
radar antennas, directors, launc 
equipment and underwater ordnance 





SIDEWINDER 

the deadly air to air missile whose infrared 
lance and control units are provided by the 
Light Military Electronics Department, Utica, 
representative of its capabilities for mili- 
tronic subsystems and equipments con- 
i in, or launched from, air vehicles. Its 
tional contributions range from electronics 

termeasures to integrated avionic systems 





DATA PROCESSING AND DISPLAY EQUIPMENT 
for air space management is being deve 

and produced by the Heavy Military Elect 

Department, Syracuse, N. Y t 

Division's capabilities for the des 

and installation of land-base 

tion, guidance and control eq 

tributions of this Department range 


range sonar to the largest known radar syst 





RE-ENTRY/ RECOVERY VEHICLES 
such as the ATLAS experimental nosecone— 
gest re-entry vehicle ever recovered from space 
are designed and built by the Missile and Space 
Vehicle Department, Philadelphia, Penna. Experi- 
ed in space technology, MSVD developed oper- 
onal ATLAS and THOR re-entry vehicles. 
her responsibilities range from certain missile 


rming and fuzing projects to the re-entry/recov- 
f the DISCOVERER satellite. 226-3 
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Individual records con be made of 
high-speed repetitive sweeps through 
overlapping spectral bands 


INFRARED SPECTRUM ANALYSIS 
... for advanced airborne systems 


Infrared spectroscopy 
printing”’ objects of mili 

sky and on the ground. 

now extending its infrared sk 
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sweeping tne sky. 


Under current 
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ms, and will provide design data pre- 


and defense sy 
requisite to advanced weapon development. 
Other infrared projects include satellite reconnaissance 


meteorological applications, airborne scanners, 


systems, 


drone augmentation, mapping, and communications 


techniques 


Progress advanced infrared programs exemplifies 
Bendix le: ‘snip u ‘the systems of tomorrow.” For 
engineers al! sts interested in building new careers 
with these sy n developments, the Bendix Systems 
Division offers challenging opportunities. Inquiries are 


invited regardi positions. 


Bendix Systems Division 
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Fairchild Reports 1959 Profits 


Fairchild Engine & Airplane Corp 
reported a $1,515,261 profit for 1959 
compared with a $17 million loss th 
year before, but hewing to the realistic 
approach to the company’s problem 
which it promised stockholders last 
year, it did not herald this contrast a 
representing their solution 

Production of the F-27 
transport and components of the Bocing 
B-52 bomber fall far short of fully 
utilizing the Hagerstown, Md., plant 
President J]. H. Carmichacl said 

Fairchild has made an entry into new 
fields, for example through a contract 
with Raytheon to manufacture a 60-ft 
diameter radar antenna reflector for us 
in the Pincushion system to track an 
identify intercontinental ballistic mi 


siles. But the large volume necded in 


long 


turboprop 


such new product lines takes a 
tine to develop, Carmichael said, anc 
is further complicated by competition 
from other aircraft manufacturers al 
attempting to utilize excess plant ¢ 
Adding to the problems Fairchil 


1 


pac 


faces was the necessity to release 
for production before firm con 

had been received from cu 
These airplanes have cost $3.5 

million so far. Estimate of the add 
tional cost to complete them at present 
production rates—two a month—is $§ 
sin 

These airplanes include prospectiv 
recorders from Ozark Air Lines and Our 
becair and a new order of 3-5 airplan 


from Pacific Western Arlines. Finan 





Shot Put Launch 

W ashington—Project Echo inflatable 
sphere modified to avoid structural fail 
ures that developed during carlier flight 
tests has been fired successfully by Na 
tional Acronautics and Space Adminis 
tration in a suborbital Shot Put flight 

Sphere launched from Wallops Sta 
tion, Va., in the fourth Shot Put test 
was perforated with 240 pinholes. Per 
forations ate oriented to allow residual 
air to escape when the 100 ft. sphere 
is tolded into its launch container. 
Amount of residual air left affects the 
rate of inflation in space, and NASA 
wants to keep the rate down to avoid 
structural failure. 

Since the perforations appear to have 
solved earlier problems encountered with 
the sphere, NASA plans to launch it 
into a 900-mi. Project Echo orbit cover 
ing the earth between 50 deg. north and 
south latitudes within the next few 
wecks using Thor-Delta launch vehicles. 
Two subsequent Thor-Delta launches 
will put Echo spheres into polar orbits. 
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cing problems are the prime rea 
delay of the orders 

Besides pushing sales of 
Carmichael called broadening 
of the company along growth 
principal objective of the comp 
1960. ‘The company is also reta 
interest in the airplane busin 
ponsored project 
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compan\ 
clude 
@ Jet wing transport study 
¢ Catapult-launched carrier 
liminary design 
e Cargo transport under inve 
replace its C-119 and C-123 
e V/STOL vehicle under | 
design to replace a number of A 
copters and aircraft now in 
In its diversification efforts, | 
experimenting with or pro 
¢ Plastic compressor blades | 
gines, under development f 
Division of General Motor 
& Whitn Aircraft 
@e Aluminum boats, including 
14-ft. boats built for Sears, R 
program that cont 
rchi oming the 
uminum boats for Sears 
mparable financial result 
ile f $114, 
| $148,851.787 for ] 
1g 
nillion im 1959, but work 


( fr g cf 071.789 +, ¢ 1 


lropped from $135 mill 


GE Reorganizing 
Electronics Groups 


New York—Organizational 
ment of General Electric's def 
clectronics business was ann 
veek in the latest in a set 
rate shift 

Under the realignment 
Electronic. Atomic and Defen 
Group become the Electr 
Flight Systems Group, 
inder group executive and \ 
lent C. W. LaPierre 

The new name reflects 
ictivifics in 


; 


th group 
lefense products, such as jet 
civil aircraft and space progra 
National Aeronautics and S$ 
ministration. Change also refl 
recent action in transferring 
ford Atomic Products and th 
Equipment Power department 
LaPierre’s group and into th 
Utility Group (AW Mar. 14 

In last week’s action, GI 
the following transfers 
¢ Industrial Electronics Division 
LaPierre’s group to the comp 
dustrial Group, headed by \ 
dent Arthur Vinson 


¢ Communication Products Depart- 
ment, formerly a member of the Indus- 
trial Electronics Division, joins the De- 
fense Electronics Division. Move is 
expected to strengthen GE in bidding 
for military communications programs. 

In another recent reorganization 
move, GE merged its Jet Engine De- 
partment and its Production Engine 
Department, both at Evendale, Ohio, 
into a single Large Jet Engine Depart- 
ment headed by Neil Firestone, former 
manager of the Production Engine De- 
partment. Donald Berkey, former man- 
iger of the Jet Engine Department, be- 
omes manager of engineering for the 
new combined department 

I'he new Electronic and Flight Sys- 
tems Group now includes the Defensé 
Electronics Division, Syracuse, N. Y-.; 
the Electronic Components Division, 
Owensboro, Ky.; Flight Propulsion Di- 
ision, Evendale, and the Aircraft 
Nuclear Propulsion Department, of 
Evendale, formerly a part of the re 
ently dissolved Atomic Products Di- 
ision (AW Mar. 14, p. 37). 


News Digest 





Sputnik II] decayed Apr. 6 between 
2:45 a.m. and 4:45 a.m., ending an 
rbital period that started May 15, 
1958. Decay occurred on last half of 
ts 10,035th earth circuit, or first half 
f the 10,036 pass 


Second nuclear submarine, the Pat- 
rick Henry, was scheduled for commis- 
ioning last week at General Dynamics’ 
Electne Boat Division, Groton, Conn 
The sub will join her sister ship, the 
Polaris-equipped George Washington 
see p. 87), for sea trials. 


Advanced Research Projects Agency 

is scheduled to brief the President's 
scientific adviser, Dr. George Kistia- 
kowsky, late last week on the results to 
date of ARPA ballistic mussile ‘space 
defense efforts, including the Guide 
Line Identification Program for Anti- 
Missile Research (Glipar) program (see 
p 31) 

House Committee on Science and 
Astronautics last week approved a sub- 
committee recommendation to liberal- 
ize the patent section of the National 
\cronautics and Space Administration 
AW Mar. 14, p. 35). New patent sec- 
tion is similar to changes requested by 
the Administration in that patent rights 
are left to industry in most cases. Gov- 
ernment, however, is required to obtain 
royalty-free license on patents produced 
under research and development con- 
tracts 
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Soviets to Press for Early Bilateral Date 


Russians make formal bid to open talks with U.S.; 
expected to push for New York run in near future. 


By L. L. Doty 


Washington—Soviet Union, having made its first formal bid earlier this 
month to open talks on an exchange of air routes with the U.S., is expected 
to press hard for an early inaugural date of Moscow-New York scheduled 


Services. 


Climate for the beginning of negotiations between the two countries on 


a bilateral air transport agreement appears to be good. 


Russia’s state-owned 


airline, Aeroflot, now satisfied that its Tu-114 long-range turboprop transport 
is operationally ready to match or surpass the best aircraft in U.S. airline 
inventories, wants to start service promptly. 


Pan American World Airways—with 
an eye on the four West European cat 
riers already operating into Moscow 
with turbine equipment, particularh 
Sabena Belgian Airlines which is offer- 
ing onestop New York-Moscow service 
with Boeing 707 turbojets—is equall; 
eager to launch its scheduled service 
into Russia provided, of course, it has 
U.S. sanction. 

Nevertheless, most observers here sa\ 
that it may be a minimum of six-to- 
eight months before the reciprocal 
services begin. They point to the 
British-Soviet bilateral agreement which 
was originally signed in London on De 
19, 1957 (AW Dec. 30, 1957, p. 34 
and was renegotiated last spring (AW 
Apr. 6, 1959, p. 45) before actual serv 
ice began in May (June 1, p. 52). Here 
are the major reasons given for the prob 
able delays: 
¢ In their formal bid to open talks, re 
ceived by the State Department on Apr 
1, the Russians suggested either this 
month or next as a convenient time to 
begin negotiation sessions. State De 
partment officials say that, because of a 
heavy agenda throughout the spring 
months, the U. S. probably will not be 
in a position to begin talks before this 
June. 

e Negotiations may be stretched out 
beyond normal periods of time because 
the U. S. will insist upon a Bermuda 
type agreement whereas Russia, in all 
prior bilateral agreements with coun 
tries outside the Soviet sphere of influ- 
ence, has assiduously evaded Bermuda 
principles. 

e Since Aeroflot is not a 
either International Air Transport Assn 
(IATA) nor the International Civil 
Aviation Organization, basic bilateral 
agreement will, by necessity, be supple 
mented by annex agreements which will 
set operating and airworthiness stand 


member of 
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irds, air traffic procedures and tariff and 
trafic principles 

The Russian proposal that bilateral 
talks be opened is the first response to 
similar offers made by the U. S. since 
1 formal note was sent to the Soviets by 
the State Department in October, 1958 
Prior to that time, the U. S. had not 
been eager to enter into any bargaining 
until it was prepared to cope with the 
technical problems that will inevitably 
present themselves in such negotiations 

Prior to the note, Russia consistently 
prodded the U. S. for some action and, 
m one occasion, Premier Nikita 
Khrushchev tweaked the U. S. ambas- 
sador in Moscow for failure to push bi 
lateral negotiations (AW Sept. 15 
1958, p. 41). Since the October note, 
however, the Soviet Union has been vir- 
tually silent on the subject of a bi 
lateral 

Speculation has been strong that the 
Russians would delay formal talks un- 
til they were certain that the Tu-114 
turboprop transport, which has been 





Proximity Warning Hope 


Recent tests indicate that the addi- 
tion of a small avionic adaptor can 
enable existing airborne weather radar 
to detect other aircraft at ranges of up 
to 10 mi. and provide an automatic 
alarm for the pilot. 

The development is the 
almost two years of effort and flight 
tests by Radio Corp. of America and 
United Air Lines. 

Additional avionic 
volved occupies only a 4-ATR-size case, 
probably will sell for under $10,000. 
Radarscope will display location of all 
intruders in the forward area and a 
cursor-line showing bearing to intruder. 


result of 


equipment _ in- 











flying for almost three years, was ready 
to perform scheduled service on the 
long-haul New York-Moscow route 
The Tu-l14s are now slated for regu- 
lar trans-Siberian service this spring 
ifter several delays beyond last fall's 
target date (AW Mar. 28, p. 52). They 
ire also now earmarked for the U. S. 
« rvice 

As matters now stand, there is small 
likelihood that the twu countries will 
fail to reach a mutually satisfactory 
agreement on a bilateral. Aeroflot wants 
to continue its present expansion pro- 
gram which already has taken the car- 
rier into 23 capitals of Europe, Asia and 
\frica and resulted in commercial co- 
yperation contracts with 30 foreign 
if CaTrricTs 

Commercial interests are the leading 
reasons behind the U. S. desire to en- 
ter the New York-Moscow market. 
Competition among the Western air- 
lines serving Moscow is already keen, 
ind four of the carriers, looking toward 
lucrative U. S.-connecting traffic, are 
in the process of placing their first-line 
quipment into service on the route. 

Sabena Belgian Airlines, hoping to 
lure the bulk of the expected 10,000 
U. S. visitors to Moscow this tourist 
season with its Boeing 707 turbojet 
ervice, began once-a-week jet sched- 
ules between New York and Moscow 
with a 1 hr. 15 min. layover in Brussels. 

Earlier this month, British European 
Airways inaugurated de Havilland 
Comet 4B service between London and 
Moscow, and Air France is scheduled 
to begin Sud Caravelle jet flights from 
Paris into Moscow later this month 
Scandinavian Airlines System also will 
begin Caravelle service this month 

At the same time, Acroflot plans to 
double the number of turbojet and 
turboprop transports operating on both 
domestic and international routes dur- 
ing 1960. The carrier said that turbine- 
powered equipment will operate on “al- 
most all” its international routes this 
ummer. Earlier this month Aeroflot 
placed the II-18 turboprop transport 
into service on routes from Moscow to 
Peking, East Berlin, Vienna, Stock- 
holm and Helsinki. The Tu-104 turbo- 
jet transport serves routes from Moscow 
to such other European capitals as 
Paris, Amsterdam, Brussels and Lon- 
don 

Since Aeroflot is not a member of 
ICAO, operating and technical issues 
may loom as the major obstacles to- 
ward reaching a final agreement. Fed- 
eral Aviation Agency will not. partici- 


AVIATION WEEK, April 11, 1960 





pate in the basic talks, in which the 
essential terms of the bilateral are 
discussed. However, the agency will 
handle all negotiations on a technical 
annex to the agreement covering all 
matters pertaining to navigation, traffic 
control and the airworthiness of the 
aircraft. 

In the British agreement, the tech- 
nical annex specified that “in principle 

. the standards and codes established 
or recommended by the International 
Civil Aviation Organization shall be 
adopted.” In this connection, U. § 
Civil Aeronautics Board regulations re- 
quire that all aircraft registered under 
the laws of a country not a member of 
ICAO “may be navigated in the U. § 
subject to the same rules, conditions 
and limitations applicable in the case of 
aircraft of ICAO member states.” 

All air traffic control issues were set 
tled in the technical annex in the 
British-Russian agreement, and the 
FAA does not anticipate any serious 
problems in this respect. A spokesman 
for the agency told Aviation Werk 
that the Russians are known to rely 
heavily on low frequency beacons and 
radar for navigation and noted that 
GCA is available at Moscow’s Vnukovo 
Airport. ILS at the airport, which i 
incompatible with that used by the 
U.S., is being replaced with ILS equip- 
ment recently purchased by the Soviets 
in England 

In the British-Russian agreement, 
commercial aspects of the bilateral 
igrecment were m gotiated between 
British European Airways, the chosen 
British carrier, and Acroflot. These ne 
gotiations covered such areas as ac 
counting and financial arrangements, 
trafic handling, ground handling of air 
craft and sale of scats Capacity, accord 
ing to the bilateral, “shall be closely 
related to the estimated requirements 

ur trafhe between London and 

Since Acroflot is not a member of 
IATA, rate and fare levels were set by 
the two airlines and then approved by 
their respective governments 

Similar agreements will be worked 
out between Acroflot and Pan American, 
only U.S. carrier certificated to operate 
the route, by an annex to the bilateral 
igreement 

Most observers here feel that a 
straight New York-Moscow route will 
be settled upon in the first round of 
negotiations. Any proposals for fifth 
freedom rights made by the U.S. are 
likely to be flatly rejected by the Rus- 
sians since no country has yet been able 
to obtain rights to fly beyond Moscow. 

In addition, the Russians probably 
will balk at any moves made by the 
U.S. to inject a multiple designation 
provision in the agreement which would 
permit it to certify more than one car- 
rier on the route. 
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Airlines Draft Plan for New Bid 
To Gain More MATS Business 


By Robert H. Cook 


Washington—Scheduled airlin 
regrouping their arguments for a 
share of Air Force’s Military Air 
port Services’ cargo and passeng 
ness following their apparent 
during hearings of a House 
Services Subcommittee (AW M 
p. 38) 

Although the industry's key w 
have failed to impress the sub 
tee, which reportedly has recom: 
almost $300 million for modern 
of MATS equipment in Fi 
the airlines are expected to stag 
ditch stand before a Senate Ay 
tion Subcommittee for defens: 

However, any belief that th 
will fare appreciably better bef 
Senate subcommittee is fading 

A tacit agreement between th 
ind Senate subcommittees 
need to modernize its obsok 
craft fleet apparently has been 
ind airline demands for a 
MATS’ daily flight utilization 
secondary ssuc 

Cost of achieving the m 
is the kev factor in the 
MATS has made a strong 
equipment needs and the n 
a five-hour daily utilization 
training purposes. Acquisiti 
versions existing turbin 
uircraft by MATS (AW Apr. 4 
probably would result in a 
need for commercial augment 
the new aircraft are phased in 

At the same time, MATS n 
ubstantially low cargo rates 
of Air Force procurement 
competiti bids. Cutting th 
utilization rate, or changing f 
petitive bidding to cargo rat 


f 


is suggested by the airlines, « 
the present cost of procuring 
cial airlift for MATS. Mem! 
House subcommittee estimat 
fer of all routine MATS trafh 
mercial carriers could boost M 
penses by an additional 
within the next five vears 

Meanwhile, the House 
tee is expected to get a joint A 
Defense Department critiqu 
cent Big Slam airlift exercis« 
4, p. 50) by Apr. 20. Stud 
testimony given thus far, 
MATS Big Slam exercise, \ 
basis for recommended air! 
tion later this year 

The additional cargo ai 
ably would include 50 cargo \ 
the Douglas DC-8 or Boeing 7 
jet transports and 50 Lockh« 


\fA 


Hercules C-130 turboprop aircraft 
equipped with additional fuel tanks for 
long-range operations. 

Cost of procuring commercial airlift 
for MATS was a major issue last week 
as the subcommittee heard testimony 
from Stuart G. Tipton, president of the 
Air Transport Assn., and Chan Gurney, 
vice chairman of the CAB. 

Tipton took particular issue with 
subcommittee cost estimates for trans- 
ferring routine MATS traffic to com- 
mercial airlines and recommended a 
change in the present system of com- 
petitive bidding for MATS contracts. 
[he subcommittee estimated that the 
transfer of all MATS traffic at the low- 
est available commercial fares would 
cost MATS an additional $391.3 mil- 
lion a year. MATS is spending approxi- 
mately $79 million for commercial air- 
lift in Fiscal 1960. Rates suggested 
last year by the CAB would cost the 
military $279.4 million for airlift as 
ompared with $198.3 million for which 
t could be shipped under the bidding 
system, according to the subcommittee. 

lipton said ATA has been unsuccess- 
ful in obtaining a detailed breakdown 
if MATS expenses, but that it be- 
lieved the $180 million earmarked for 
MATS training this year failed to in- 
clude personnel costs that could in- 
crease the actual outlay to almost $400 
million. ATA studies show that the 
ost to move all of MATS routine traf- 
fic by commercial carrier this fiscal year 
under the lowest passenger fares and 
cargo tariffs on file with the CAB would 
have been a total of $266 million for 
passengers and $148 million for cargo. 

Committee members, in turn, em- 
phasized the low prices MATS is get- 
ting under its competitive bidding as 

ompared with the lowest published 
fares. In the case of a TWA contract 
with MATS, passengers were carried 
from the East Coast of the U. S. to 





Tunner to Retire 

Washington—Air Force announced 
last week that Lt. Gen. William H. 
lunner, commander of the Military Air 
Transport Service and spearhead of 
MATS’ re-equipment drive, will retire 
late this spring at his own request after 
32 years of service. 

Gen. Tunner stepped in as MATS 
commander in July, 1958, following 
tours as USAF deputy chief of staff for 
operations and as commander of the 
U. S. Air Forces in Europe. In 1948-49, 
he managed the combined USAF-Royal 
Air Force Berlin airlift that supplied 
that city during the Soviet blockade. 














Frankfurt, Germany at a cost of $79 
each as compared with the lowest 
economy fare for this distance of $255, 
they said. 

Tipton cited the 
ample of the government using its “tre 
mendous power to drive prices down” 
to a point where many operators either 
were unable to earn a profit or ex 
perienced too small a profit to encour 
age the purchase of new flight equip- 
ment. He added that airlines continued 
to bid on such contracts to keep flight 
equipment busy and that fares lower 


case aS an CX 


than $253 for Frankfurt could be rea- 
lized if the airlines obtained a higher 
volume of MATS traffic. 

Gurney backed Tipton’s stand on air 
cargo and said that present rates have 
failed to increase cargo airlift and are 
too high but that they are “‘as low as we 
can get them and still keep some cargo 
carriers in being.” 

“The question now boils down to 
which is more important to national 
defense, the lowest cost for supple- 
mental airlift, or more modern aircraft,” 
he said 





developing 22,000 Ib. thrust. 


GL 


Specifications: 

Span 

Length 

Height, vertical stabilizer 

Wing area 

Cargo floor height 

Minimum cargo compartment size 


Side cargo door 
Aft cargo door 
Engines 


Coast 


Performance: 

Maximum gross weight 
Maximum landing weight 
Zero fuel weight 
Equipped weight empty 
Structural payload limits 

At 2,150 naut. mi 

At 4,100 naut. mi. (transatlantic) 

At 5,500 naut. mi. (transpacific) 
Maximum cruise at 20,000 ft., maximum 
gross weight 
Long range cruise at maximum gross weight 
Four engine rate of climb at sea level, 
standard day, maximum gross weight 
Three engine rate of climb at sea level, 


Landing ground roll after clearing 50 ft. 
obstacle 

Takeoff ground roll to clear 50 ft. obstacle 
Turning radius 

First flight 


First delivery 


Squadron strength delivery 


C-5011A. 





Turbofan Hercules Specifications Revealed 


Design for a swept wing, swept empennage version of the Lockheed Super 
Hercules transport, called the GL 207-42 (AW Mar. 28, p. 38), will incorporate 
a more powerful version of Pratt & Whitney's JT3D turbofan engine—the JT3D-11 
Aircraft also 
and center sections, and system concepts of the C-130B Hercules, Aviation Week 
has learned. The fuselage, 280 in. longer 
refaired into a low-drag configuration in the aft end. 


207-42 


takeoff flaps, gear up, maximum gross weight 


All payload and range figures computed in accordance with military specification 


will utilize the cockpit, fuselage nose 


than that of the C-130B, would be 
Data 


. 160 ft. 

126 ft. 

38 ft. 

3,000 sq.ft. 

50 in. 

67 ft. long, plus § ft. ramp 
10.25 ft. wide 

9.1 ft. high 

6.5 ft. wide x 9 ft. high 

10.25 ft. wide x 9.1 ft. high 
Four Pratt & Whitney JT3D-11s 
developing 22,000 Ib. thrust cach 
at takeoff 

About $4.9 million 


250,000 Ib. 
202,000 Ib. 
191.000 Ib. 
114,400 Ib. 


77.000 Ib. 
41,000 Ib. 
20.000 Ib. 


(maximum) 


490 kt. 
440 kt. 


4,500 fpm. 
More than 1,000 fpm. 


4.000 ft. 

3,800 ft. 

Less than 150 ft. 

24 mos. from contract 
go-ahead 

32 mos. from contract 
go-ahead 

38 mos. from contract 


go-ahead 








Criticizing competitive bidding, Gur- 
ney said that the military “is not getting 
a modern reserve fleet and won't be let- 
ting these bids at figures so low there 
is no profit to buy new planes for 
such a purpose.”” Subcommittee mem- 
bers had pointed out earlier that a 
recent $39 million MATS airlift con- 
tract would have cost about $136 mil- 
lion if contracted under CAB-suggested 
cargo rates. 

In response to further questioning, 
Gurney said that he sees no opportu- 
nity for the airline industry to gain a 
new all-cargo aircraft unless it is devel- 
oped by the military but that he would 
still recommend that MATS channel 
its routine traffic to the airlines which 
would have to carry it on modified 
passenger planes. Lower rates could 
still be realized with this interim equi 
ment, Gurney said, if the airlines a 
be assured of a larger share of MATS 
traffic 

John J. Allen, under secretary of the 
Department of Commerce, told the 
subcommittee that, while manufactur- 
ers are prepared to produce a cargo 
aircraft, orders for the aircraft hinge 
largely upon the question of who will 
carry military cargo. “Obviously,” he 
said, “there is so much of this cargo 
and no more. If the military is going 
to carry it, the private carners are not 
going On the other hand, 
if private carriers are assured of a por- 
tion of this traffic, I think they will 
obtain the aircraft to carry it.” 


* " 

Air France 707-320 
> 

Loses Cabin Pressure 

Paris—Air France officials are investi- 
gating the cause of a sudden loss of 
cabin pressure aboard a Boeing 707-320 
Intercontinental shortly after takeoff 
from Orly Airport to New York 

Accident was further complicated by 
malfunction of the emergency fuel 
evacuation system. Unable to jettison 
the fuel the pilot had to postpone his 
emergency landing nearly four hours 
while he circled Orly Airport 

Company officials declined comment 
pending further study of the incident. 
Reliable reports, however, indicate loss 
of pressurization took place 15 mun. 
after takeoff at an altitude of roughly 
20,000 ft. Pilot immediately dived the 
urcraft to 3,000 ft 

One crew member said the 
filled with white smoke. A 
which automatically ejects a concealed 
oxygen mask in front of each passenger 
during loss of pressurization reportedly 
functioned perfectly 

Many of the 52 passengers aboard 
had to be helped in adjusting the 
masks. One crew member fainted from 
loss of oxygen while aiding passengers 
with their masks. 


to invest 


cabin 
system 
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Flight Engineers Seek Change 
In Fueling System of Electra 


New York—Flight Engineers Interna- 
tional Assn. has recommended to Fed- 
eral Aviation Agency that a low-pressure 
valve or other device be installed on 
the Lockheed Electra turboprop to 
climinate what the engineers consider 
a fucling problem with the airplane. 

According to T. L. Bynum, an East- 
ern Air Lines flight engineer instructor 
and an accident investigator for FEIA, 
the single-point fueling system on the 
Electra can cause structural damage to 
the wing of the aircraft if pressures 
built up in the fueling process are not 
properly relieved. Eastern, Bynum told 
a meeting of the International Tech- 
nical Institute of Flight Engineers here 
last week, experienced a rupture of an 
Electra fuel tank from this cause which 
resulted in wing damage. In the inci 
dent, which occurred at New York In 
ternational Airport last fall, the fueling 
valve failed to close because of foreign 
matter caught in it, and high pressure 
ruptured the tank when it had been 
filled 

In this instance the wing damage 
was spotted, but Bynum said it would 
be possible for such damage to remain 
undetected and later on “something 
might happen.” Metal in the Electra’s 
wing will not distort noticeably, he said 
near the breaking point 
shortcomings of the Electra, 
according to Bynum, include insufficient 
backup for its electrical system. Flight 
instruments are clectrically powered, 
Bynum said, and since the backup bat 
teries are good for only 30 min 
of use, failure of the clectrical system 
could result in catastrophe. The flight 
have recommended that an 
ilternate system, such as a generator 
which could be lowered into the ai 
tream, be provided as a backup 

Another problem has been the effect 
of hard landings on the Electra, Bynum 
reported. Often these produce a nacelle 
droop which might reach 134 deg. An- 
other effect has been damage to the 
skin and distortion of the 


until it is 
Other 


— 
£2) OF 


enginecrs 


lower wing 
wing ribs 


Regarding the 


autopilot, 
Bynum said its rate of control move 
it one time so great that it 


Electra’s 


ment was 
jarred the aircraft. Sensitivity of the 
unit has since been decreased, he said, 
to the point where a bearn coupler ap- 
proach technique could not be used 
The Electra’s autopilot, he pointed out, 
is not now being used at all. 

Another recommendation of _ the 
flight engineers is to install a heat rise 
warning device because load centers 
such as electrical and hydraulic equip- 
ment are now open to each other, with- 
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out a fireproof lining between 
Bynum said. 

In connection with the fueling 
lem, Bynum said American Airlin 
installed a relief valve in the wing t 
of its Electras. Eastern, accor 
Bynum, requires the fuel tank 
top of the wings to be remov 
its Electras are being fueled 


Poor Planning Charged 
To Aeroflot Officials 


Moscow—Acroflot, the Sov 
owned losing 
amounts of passenger and 
ness because of planning error 
cow bureaucrats who fail to u 


airline, is 


M 


changing service needs at the | 
according to a Russian airport 
I. Romatovsky, chief of th 
Airport, writing in the Aerofl 
zine, said that inability to get 
action from headquarters 
change requests is particular 
during peak traffic periods 
occasion, Romat 
plained, Moscow refused t 
Gorky to increase its flights to ( 
resorts from four times weckh 
although aircraft and crews 
ible and passengers were b 
away for lack of space. Gork 
proposal to offer more flights + 
at reduced fares also was 
spite the fact that trains 
two cities were unable to 
passenger 


On on 


load, according to R 
SKY 

About the 
ind Byk vo 


tematically 


same time, the S 
(Moscow) Tp 


h mi 


, 


refused to 
cargo,” the airport dire 
ilthough almost all the 
in an easterly or westerly dit 
only reach its destination thr 
two fields. Obviously the dis 
of the Bykovo and Sverdl 
directors to be bothered wit 
irgo played the main role h 
Che Gorky airport direct 
requests I 
near-by 


frequently 
tant customers of a 
iir shipment of certain chen 
most of the chen 
not listed in the 

transportation 


receives 


he said, 
ordered are 
structions for 
cargo by air 
“Thus in each individual « 
to ask Moscow’s permission 
the order, entailing considerab 
Furthermore, our requests 
quently turned down.” 
Romatovsky declared that 


utilization is curtailed becat 


ports assigned to routes out of Gorky 
stop overnight at the opposite ter- 
minal rather than flying back the same 
day with a different crew. He expressed 
hope that Moscow’s planning errors 
would be eliminated in 1960 and that 
headquarters personnel would cooperate 
in dealing with local suggestions. 


ALPA Plans Hearing 
On Pilot Expulsions 


Washington—Leaders of an Air Line 
Pilots Assn. group that refused to pay 
an ALPA-levied assessment for Eastern 
and Capital airlines pilots idled by 
strikes of other labor groups over a year 
ago are scheduled to face expulsion 
trials this week before a special union 
hearing board. 

(he 20 pilots on trial also are await- 
ing an appeal from a court decision 
which held last July that ALPA is le- 
gally authorized to request such assess- 
ments and that neither ‘its president, 
Clarence Sayen, nor treasurer, Don J. 
Smith, is guilty of fraud as the dissident 
group charged (AW July 20, p. 37). 

Basis of the court case, filed by James 
R. Eads, of Trans World Airlines and 
Lawrence Shapiro, of United Air Lines 

AW Mar. 9, 1959, p. 328), was that 
the assessments amounting to more 
than $1.1 million were for “unemploy- 
ment’ benefits beyond the union’s au- 
thority. 

Che July court decision followed a 
temporary injunction against the ALPA 
issessment won by the two objecting 
pilots, who said that their faction, 
known as the Air Line Pilots Group, 
represented nearly 80% of ALPA’s 
membership. The court. decreed that 
cach ALPA member was, bound to pay 
the assessment, which the Shapiro-Eads 
group estimated cost pilots an average 
of $120 

While each of the 20 men ordered to 
ippear before the union hearing board 
complied with the court ruling, 157 

ther ALPA members refused to pay 
the levy and were later expelled from 
the union 

Eads and Shapiro contend that ex- 
pulsion of these men is illegal since the 
new Landrum-Griffin labor bill provides 
that a union member can only be ex- 
pelled from membership without a hear- 
ing for non-payment of dues. Assess- 
ments levied by ALPA are not properly 
considered dues, the dissenting pilots 
claim, and the Department of Labor 
has been asked for an interpretation on 
this point 

All of the 20 men accused by 
ALPA of organizing the fight against 
assessment payments already have been 
cleared | y their local executive commit- 
tees. Shapiro and Eads charge that, un- 
der the union constitution and by-laws, 
these decisions cannot be _ revoked. 
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STRUCTURAL MATERIAL 
FOR INDUSTRY! 




















Can you use honeycomb in your business? 


New fabrication and manufacturing techniques developed by Rohr show great Perhaps you can put this dramatic new 
promise of a cost breakthrough for brazed stainless steel honeycomb sandwich material to work in your business. A new 
structures. There are countless possible applications throughout industry . . . perhaps brochure, explaining the characteristics of 
10 
in yours. honeycomb paneling in detail, is available 
This incredible material, widely used in the aerospace industry, is earmarked upon request. Write Mr. B. R. Alsobrook, 
for far broader applications as its unique characteristics become better known to ‘ 
, Manager, Brazed Stainless Stee! Products, 
designers. Box 878, C 
ce ‘ Rohr Aircraft Corp., P.O. Box 87 hula 
The “sandwich of steel” is able to withstand great temperatures for prolonged : 
Vista, California, 
periods — six times that of aluminum, for example. It can cope with sonic and 
acoustical environments impossible for conventional structures. 
Brazed honeycomb sandwich panels offer outstanding insulation qualities, and their 
structural characteristics are extremely attractive when the problem is to increase 
strength while substantially reducing weight. 
Rohr, a pioneer in the development of brazed honeycomb, has evolved new methods 
which permit the fabrication of these structures in virtually any size, quantity or 
configuration, including flat, wedge, curved, and compound curved panels. 


For less demanding applications, principally where the problem is one of strength/ 
weight ratio, Rohr honeycomb panels can be fabricated more economically from 
other materials and bonded adhesively rather than by brazing. 


AIRCRAFT OR PORATION 


World’s largest producer of components for flight # Main plant and headquarters: Chula Vista, Calif. @ Plant: Riverside, Calif, © Assembly plants: Winder, Ge., Auburn, Wash, 
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EAST GERMAN Deutsche Lufthansa 11-14P stands on the apron at Leipzig Airport. Plane is the workhorse of the East German air- 


line fleet and currently serves both internal and international routes. 


Turbine-powered []-18s and Type 152s will augment the fleet. 


Il-18 May Bolster East German Airline 


By David A. Anderton 


Germany's Deutsch 
Lufthansa counting on two new 
transports to help it meet the goal es 
tablished by the 


xpansion of industry and com 


Berlin—East 


country’s seven-vea! 
plan for « 
mer 

Che transports are Russia’s 
11-18 turboprop airliner, and East Ger 


Ilvushin 
man wn Type 152 turbojet aircraft 
Ihe goal is to carry at least five time 
as many passengers in 1965 as the air 
line did in 1958, first and base vear of 
the plan. Available statistics are few in 
number, but they emphasize that East 
Germany runs a small airline. In 1955, 
a total of 103,858 passengers was cat 


ricd. Last vear that number increased 


to 168.000 

Passenger-mile figures are even mor 
clusive, and are available only as index 
numbers based on 1956, which is repr 
sented by 100. Since 1956 was the start 
ing year for the airline, the growth looks 
phenomenal. Examples: for 1957, the 
index was 361; for 1958, it was 676 and 
for 1959 the index reached 861, almost 
nine times the number of passenger 
miles flown in 1956 

East Germany is a relatively small, 
highly industrialized country with a 
population of about 17.4 million peopl 
and a land area of 41,600 sq. mi. The 
country stretches only 300 mi. from 
north to south, and no point is more 
than 200 mi. from the capital in Berlin 
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As in most European count: 
iirline has to compete interna 
the government's railroad s« 
East Germany, trains still ca 
majority of the traveling publ 
service leaves much 
desired in speed, frequency and 

Excellent East 


nd a well-developed highway 


though the 
German a 


lso drain off some of the pr 





Data Assessment 


One of the 


sessing the operations of East Gern 


toughest problems 


Lufthansa is to determine which 
licly announced figures are correct 

One source—a travel folder issue 
the Society for Cultural Relations 
Foreign Countries—says that 20¢ 
passengers flew with the airline in |! 
But a technical article in Deutsche |! 
technik, written bv a Berlin eng 
says 103,858 passengers flew with the 
line in 1958. 

The same tourist folder giv 
length of the new runway at Ber 
Schoenfeld as 9,580 ft., whereas 
same technical article gives the leng 
as 11,800 ft 

For this report, any obvious confi 


logical source as the correct one. In 
the cases cited above, the technical ar 
ticle was used in preference to the tour- 
ist folder. 





has been resolved by assuming the more 








customers for Lufthansa, particularly 
now that more and more automobiles 
ire available for purchase. 

Point-to-point times in such a net- 
vork of transportation leave little to 
cl fromi in means of travel. In- 
creased flight frequency is a necessity, 
ttherwise the prospective airline cus- 
tomer takes the train rather than wait 
nother day for the next airplane 

That is probably the major reason 
why less than 1% of the total popula- 
tion was carried by Deutsche Lufthansa 
last vear, compared with about 25% of 
the U.S. population that emplaned. 

East German flight operations are 
handled by two theoretically separate 
ompanies working at the same address 
n Berlin: Deutsche Lufthansa (DLH) 
ind Interflug 

DLH is the scheduled airline, and 
flies internal and international services, 
operates an air taxi system and an aerial 
survey and photography unit. Its name, 
insignia and  blue-and-yellow color 
scheme are identical with those of the 
West German carrier. Only the detail 
markings of of the airplanes differ from 
those of the West German Deutsche 
Lufthansa. 

lhe airline began operations in 1956 
ind carried 34,278 passengers during 
the next year. Now it flies to the capital 
cities of the Soviet-bloc countries, in- 
cluding Moscow, Warsaw, Budapest, 
Bucharest, Prague and Sofia. It has 
commercial or pool agreements with 20 


hOOSC 
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SIKORSKY S-61 
TWICE THE LOAD 


HALF THE SEAT MILE COST 











Now multi-engine reliability, turbine quiet and comfort, and new 
operating economies are all offered in the biggest transport hell- 
copter advance since the Sikorsky S-58. The new S-61 not only 
cuts seat mile costs in half over previously available models, it 
doubles seating capacity to 28 passengers. Its boat hull design 
allows safe operation from heliports economically and conven- 
iently located at downtown waterfront sites. What's more, the 
S-61 will safely cruise on one engine with full gross load. More 
data? Call or write Sikorsky, today. 





A New World of Mobility by 


IKORSKY AIRCRAFT 


Stratford, Connecticut 
A Division of United Aircraft Corporation 





EAST GERMAN DEUTSCHE LUFTHANSA will begin I/-18 turboprop transport ser this year between Berlin and Moscow. Airline’s 
name, insignia and blue and yellow color scheme are identical with those of the W German carrier except for detail markings. 


m companies, both Eastern and ters are being operated by « The cabin is subdivided into six 
stern pany, although two unmarh ' major sections aft of the crew compart- 
Internal services are flown to Leipzig were seen at Schoenefeld A ment: 20-seat forward cabin; service 
Dresden, Barth, Eisenach, Erfurt an Berlin recently ection with entrance, wardrobe and 
Karl-Marx-Stadt, with Berlin the hu Official sources say delive toilets; main cabin with either 50 or 
of the route network 1-18 fleet were planned f hrst 55 seats depending on configuration 
Miect consists of about 50 airplane quarter this year. N f galley; 14-place passenger cabin; and 
horse of the operation currently — planes | delivered h finally the rear section with one toilet 
Ilvushin-designed, Fast German- announce but the Cz ind a wardrobe 
built I[1-14P twin-engine transport. Ceskoslovenske Acrolini t Major effect of the availability of the 
Some Russian-built Antonov An-2 bi livery o1 re 1 figure tha 1]-18s on international runs will be to 
used on local service run been the tablished t t free a big portion of the II-14 fleet for 
r taxi service uses Czech-built issian ‘Tupole internal routes. This means that fre- 


light transports. To this flect utside. Three in the { quencies can be increased, but it also 


idded the I-18 “Moscow guarat ilable for t means that some routes: now flown by 
pp tran port ind the turbo ird o1 indby or i the An-2 will be served by Il-1 4s This 
irst u ill roughly comparable to the transition 
nterflug is a subsidiary company, Berlin-Moscow run, in a {| ome of the American carriers made 


YT 
i 


in September, 1958, to hand! n with Acroflot, the Ru the carly "30s when they replaced their 
il flights, such as vacation trip ligl th c Curtiss Condors with Douglas DC-2s 
mnections with the Leipzig Tech ou ir. 40 min. at the 1 + l’requency of East German operations 
iit. The company makes interna nph. cruising spee from November to March is low. Berlin- 
flights on a’ nonscheduled o1 lay T erman t Dresden and Berlin-Leipzig runs are 
basis. The ficct consists only « round trips per d made twice daily four days a week, and 
twin-engine transport vith tl plat four times daily two davs a week, with 
taxi service started last r he big transy will diff no flights cn Sunday 
periment, probably along the lin riot mut from tl nov Che airline says summer frequencies 
Czech service, and is now an a t rf mh Os t ill be sha ply increased, and cites the 
ration. There arc about two be deliveres zech Berlin Leipzig and Berlin-Dresden runs 
» sites for the system in onhguration will b scat is examples. These routes will be 
m to the “big city” airports, prob- —_ possibility of adding five m rved eight times per day 
cared strips near mayor industrial ( url nhigurati ) Dresden-Erfurt will be again scrved 
tions c now-standard fin vith [l-l4s, savs the company, so that 
no indication that helicop ng, with the two s left of the 2s can all be placed in service 











CPP PNP arn > 
pet pee ele <> 
ot = 








EAST GERMAN IL-18 will seat 84 passengers in three cabins (89 in tourist conf ition). Aeroflot Il-18s seat 80 in two cabins (AW 
Aug. 3, p. 42). East German layout: 1—toilets; 2—middle cabin (50-55); 3—galley; 4—toilet; 5—flight deck; 6—forward cabin (20); 
7—forward entrance; 8—wardrobe; 9—aft entrance; 10—aft cabin (14); Ll—w be 
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THE BY-PASS PRINCIPLE 


PROVED BY THE CONWAY IS 
NOW GENERALLY ACCEPTED 
Alesse agboatb a AS THE CORRECT FORMULA 


in Boeing 707-420 and Douglas DC.8 jet airliners 


at 17,500 lb. guaranteed minimum thrust. The FOR JET TRANSPORTS 


Civil Conway is being developed to powers over 





20,000 lb. thrust with improved fuel consump- 


tion and will power the Vickers VC.10. 


The RB. 141 of 15,000 Ib. guaranteed minimum The 3. 163 of 9,850 Ib. guaranteed minimum 
thrust will power later versions of the Sud thrust has bee chose Oo powell the Airco 
Aviation Caravelle. DH.121 
ROYCI ADA LIMIT “2 ‘ ST AURENT KI P.O... CA 
ROLLS-ROYCI LIMITED, DERBY ENGLAND 
AERO ENGINES * MOTOR CARS + DIESEL AND GASOLINE ENGINES * ROCKET MOTORS * NUCLEAR PROPULSION 
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between Karl-Marx-Stadt and Berlin. 

Seats offered from Leipzig, Dresden 
and Eisenach to Barth, a Baltic Sea 
resort town, will be at least doubled 
Special vacation flights for groups of 
workers will be increased, and possibly 
extended to some foreign countries 

The [1-18 is scheduled to be used 
also for vacation trips planned by the 
East German travel bureau, by various 
tourist and vacation committees and 
by workers’ groups which arrange fixed- 
price recreation trips. The service will 
be aimed particularly at the Balkan 
area 

The airline expects to triple at least 
the number of tourists carried on these 
special flights during this summer. For 
the first time, Sunday flights will be 
scheduled, and Barth will get year- 
round service on weekdays. Sightsee- 
ing flights are to be increased, using 
some of the available Il-14s 

The emphasis on vacation flights 
shows that the management of the 
airline realizes where its biggest in- 
crement of passenge T will 
Internal business traffic is not expected 
to increase greatly because of the com- 
petition from other transportation 
But attractive group travel 
will provide a big increase in the 
number of passengers carried and 
passenger-miles flown, and those statis 
tics will look good at the end of the 
vear or of the plan 

East German Lufthansa is beginning 
t freight in connection 
with its forwarding company, VEB 
Deutrans of Berlin. Specific rate stru 
ture or oth information is not avail 
ible generally, and the only quoted 
1 folder which lists 


exampl } of Savings 


originate 


price for 


to pron 


} it 


figure n in 
two 
achieve ing air freight 
On ese is the shipment of 100 
office ichines from Berlin to Cairo 
Total co yy rail and sea freight 
Berlin via Genoa to Cairo 
Deutschmark including in 
Same machines sent by air 
would cost the shipper 6,130 
ving of about 20 There is 
trying to compar these 
equivalent dollar 
because the official rates of exchange 
are rigged and meaningless, at about 
two East German marks to the dollar 
For tourists and Technical Fair visitors, 
the rate is at par with the West Ger- 
man mark, about four to the dollar 
The same difficulty of com 
parison comes up in passenger tickets 
Round-trip fare frorn points out ide 
the country to Leipzig during the Fair 
work out at about 10 cents per mile, 
using the official Deutsche Lufthansa 
table to compute fares in U.S. dollars 
Internal fares, such as between Berlin 
and Leipzig, work out to about seven 
cents per mile, using the same table 
Coupled with the increase in flight 


from 
7,571 
suran 
freight 
DM, a 
pr inf im 


costs with values. 


cost 
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schedules is a building program 
at modernizing and extending th 
ports inside East Germany 

Berlin’s Schoenefeld airport 
Eastern sector of the city is bei 
larged to make it an international 
port capable of handling all 
jet and turboprop transport t 
During 1958 there was an avera 
60 takeoffs and landings dail 
field 

The runway is being exter 
almost 12,000 ft. (including w 
Germans call “Stoppflachen,” 
may be interpreted to mean 
areas). Width of the runway wv 
200 ft. The concrete pavement 
take aircraft up to about 350 
gross weight 

On the north side of the fie! 
is a large construction project 
ing hangar space and other tet 
area facilities, scheduled to | 
pleted by 1962 

Airports at Leipzig and Erfu 
be closed temporat ly to trafh 


“When an oil rig needs parts 


‘yesterday’ 
isn't 
soon enough 





+» 80 we use Delta Air Freight” 


of runway construction this 1 
would seem to preclude th 
times-daily service already 
for those cities, because ther 
alternate landing areas nearb 
Facilities at these airport 
mal. Foreign pilots flying int 
for the Technical | 
mented that the field had not! 
for instrument aj 
were no ILS, GCA 
tems. Approach procedures f 
tandard for a two-l 
There are no approa 
of th yn 


pproach 


A day lost can cost its customers up to 
$10,000 so Hughes Tool Co. of Houston, 
Texas, relies on Delta to rush vital equip- 
ment to the field. 


recent 


two 


+} 


ner 


beacon 
“Customers phone us from the 4 corners 
of the globe,” says N. E. Cloud, Traffic 
Manager. “When an oil rig is idle, the 
loss in production can mount to thou- 

runway: on a2 sands of dollars a day. We meet these 
Runway 263 th emergencies easily by shipping field 
faction canced tw a row of 1 . equipment by air freight. Delta plays a 
oteial ‘k like either obstr major role in: helping us keep customers 

satisfied.” 


i Lap a Profit from Delta's 
BIG PLUS 


the latter 
Limits for 


bility and 


Leipzig are 2 
100 meters ceiling 
yw a northern 
300 meter 
ind 5 ) for the cipro 
ing ( i! ire double 
[his observer, scheduled t 
from Leipzig to Zurich on 
IFR day for Europe, wa 1 
find the airport at Leipzig 
trafhe. Visibility was 
mile and ceiling probably 4 
ft., apparently above the off 
But Deutsche Lufthansa vw 
ing that day. Airline pers 
the information that 


Delta operates all-cargo flights and in 
addition carries freight on every passenger 
flight, including Jets. All-cargo flights 
serve Atlanta + Chicago + Cincinnati 
Charlotte - Dallas + Houston + Miami 
New York » New Orleans + Orlando 
Philadelphia « Tampa - Memphis 


in estin 


tributed 


ports in Europe were clo 


simple check of the records lat 
them misinformed 

An East German fellow- 
later asked furtively if it was 
that the Western operators 
to flv in much worse weather 
lo the affirmative answer h¢ 
thought so. We don’t have a \ 
airline.” 


‘ 





GENERAL OFFICES: ATLANTA AIRPORT, ATLANTA, GA, 
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American Schedules Turbofan Retrofits 


By Glenn Garrison 
New York—American Airlines faces 
a juggling problem of major propor- 
tions in scheduling the conversion of 
two types of jet transports into turbo- 
fan power (AW Nov. 9, p. 43). 

The process, expected to begin late 
this fall, involves three basic operations 
conversion of 24 Boeing 707-120s to 
the turbofan engine; conversion of 10 
Boeing 720s to turbofan, and airframe 
modification of the 120s to provide 
aew features incorporated in the pro- 
duction 720. 

American will convert the engines 
at its Tulsa maintenance base. Boeing 
will modify the 707-120 airframes. The 
engine flow is three-cornered, also in- 
volving Rohr Aircraft Corp., which 
builds the nacelles and installs the en 
gines in the power pack. 

The airline’s present 707-120s are 
powered with Pratt & Whitney JT3C-6 
turbojet engines, which will be desig- 
nated JT3D-6 after conversion to turbo- 
fans. First 10 of the smaller 720s will 
be equipped with JT3C-7 engines, 
which will become JT3D-7s after con- 
version. New turbofan engines will be 
designated JT3D-1 Turbojet 720 en 
gines are slightly less powerful than 
their 707-120 counterparts, but after 
conversion all three engines will be 
equally powerful. 

Frank Kolk, American’s 
engineering research and development, 
said the key to such a scheduling opera 
tion is flexibility, and American ha 
built some play into the program. 


director of 


Here is the timetable as it now ap- 
pears 
e American’s 26th 707-120 (one 
lost in a training crash) is in effect a 
prototype for the 120B series, and will 
incorporate the airframe improvements 
ind turbofan engine. It is expected to 
fly in late May, and will be used for 
flight tests and certification. 
e First 720 deliveries start about July 
and continue for about three months 
until 10 airplanes are received. These 
planes will be equipped with the JT3C-7 
turbojet engine; the final 15 in Ameri- 
can’s total 720 order will have JT3D-1 
turbofans installed on the production 
line. 
e Several 120s will be taken out of 
service and started back to Bocing 
iround the end of September. Engines 
will be removed at Seattle and trucked 
or flown to Tulsa for conversion Bocing 
will modify the airframe, installing a 
wing leading edge glove, leading edge 
flaps and a redesigned rudder. Big item 
in the modification is the glove, which 
will bring the time involved to about a 
month. Otherwise the time would be 
nly a few days. 
e Spare engines must be sent to stations 
iround the airline’s system. Some en 
gines will go through Tulsa for conver- 
sion, while some new engines will go 
into the schedule beforehand 
e Converted engines will mov« 
Tul Rohr’s shops in the Seatth 


was 


from 
isa to 
irea, then over to Boeing for installa 
tion on the airplanes. 

@ First 707-120B will go back into serv- 
ice around the end of 1960 


First Production DH-121 Nose Section Completed 


Work is proceeding on the DH-121 transport at the de Havilland plant at Hatfield, Eng- 
land. Canopy in foreground is that of the first production aircraft scheduled for completion 
about the end of 1961. Another complete nose section is undergoing pressure tests in one 
of the Hatfield water tanks. 
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¢ First production 720Bs will be de- 
livered to American in early 1961. By 
this time, some 720s will be at overhaul 
time and conversion will take place at 
ulsa. Airframes will go through the 
Boeing plant as did the 707-120 air 
frames, but the major modification 
necessary on the 120 will already have 
been built into the 720 on the produc 
tion line. Time at Seattle for the 720s 
therefore will be much less, probably 
about a week. 
© Convair 600 deliveries are expected to 
begin in mid-1961, and the airplane 
probably will be in service before the 
final Boeing retrofittings are completed. 
American may coordinate the Boeing 
iirframe deliveries to Seattle to coincide 
with airframe overhaul times. These 
ire related to engine overhaul times be- 
cause progressive airframe maintenance 
is scheduled in terms of units of engine 
time. Ideally, then, engines would ar- 
rive at Tulsa for conversion along with 
overhaul, and airframe overhaul would 
be accomplished along with the modifi- 
cations at Seattle. Boeing may do the 
overhaul work for American at the same 
time as the modifications; the matter 
under negotiation 
If it doesn’t work out so that Bocing 
does the airframe overhaul or a sizable 
portion of it, American could take an- 
other approach and send an airplane 
with considerable time remaining until 
ove th 1] pow? r d by nearls run-out cn 
gin With the converted engines in- 
stalled, the modified plane then could 
go back into service and phase into the 
iirframe overhaul schedule at Tulsa 
Kolk says the juggling problem is not 
unique but basically is the same as in 
mixed fleet through an 
overhaul base. At Tulsa, for example, 
Douglas DC-7s are more of a problem 
in this respect than Lockheed Electra 
turboprops because the DC-7s are not 
issigned to flights that terminate at a 
relatively low-density traffic point such 
is Tulsa. The shorter-haul Electras are 
Therefore, DC-7s are ferried in for over- 
haul whereas an Electra can be sched 
uled to terminate at Tulsa at overhaul 
time 


scheduling an 


American would have faced a real 
flight equipment problem this summer 
Kolk said, if it had been necessary to 
withdraw a 707-120 from service for the 
modification flight testing and certifi 
cation. Purchase of the 26th airplane 
solved that problem, cutting the down 
time by about half 

The lircraft designations are 
the manufacturers’ and do not represent 
American uses for its 
planes. The airline calls its 707-120 the 
707-123, its 720 the 707-023 and its 
Convair 600 the Convair 990 


above 


the numbers 
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SHORTLINES 








> American Airlines has signed agree- 
ments with a number of trucking com- 
panies to provide a combined air-truck 
freight service that will link 575 medium 
sized cities with more than 60 points 
served by American. The agreement 
provides for a single bill of lading. In 
the past, shippers have been required 
to use as many as three. The program, 
known as “Truckair,” also provides for 
a single-rate tariff rather than a com 
bination of truck and air rates 


> Civil Aeronautics Board hearing ex 
aminer has recommended amendment 
of Trans Caribbean Airways’ certificate 
of public convenience to include trans 
porting mail over its New York-San 
Juan route on a non-subsidy basis 


© Czechoslovakian Airlines (CSA) re- 
ports that it plans to begin regular serv- 
ice between Prague and Baghdad, via 
Budapest and Beirut and to Prague and 
Rome via Vienna, this month using So 
viet-built Il-14 piston-engine transports 


> Eastern Air Lines is scheduled to be 
gin daily round trip Douglas DC-8 
turbojet transport service from New 
York and San Juan on Apr. 24. Also 
on Apr. 24, Eastern plans to begin 
three low-cost round tnp flights a day 
over the same route with Douglas 
DC-6Bs. One-way fare will be $45. On 
Fridays, Saturdays and Sundays, a 
fourth flight will be added until June 1, 
when all four will operate daily 


© Iberia Air Lines of Spain is concen- 
trating its U.S. sales efforts this sum 
mer on charter services in an effort to 
offset competition of the turbojet trans 
port services now provided by other 
carriers into Spain and Europe. Iberia’s 
three Douglas DC-8 turbojet transports 
will be delivered early next vear 


> National Airlines is scheduled to be 
gin air freight service this week with an 
all-cargo Lockheed Super-H Constel 
lation between New York and Miami 
The airline, which eventually plans to 
convert all four of its Super-H Constel 
lations to all-cargo configurations, said 
the initial aircraft should increase the 
carrier's freight capacity by approxi- 
mately 1.5 million Ib. per month 


> Real Airlines of Brazil plans to be 
gin once-a-week service from Sao Paulo 
to Tokyo on June 30 using Lockheed 
Super-H Constellations. The flights 
will follow Real’s regular Sao Paulo- 
Los Angeles route, stop overnight and 
continue on to Tokyo the next day via 
Honolulu and Wake Island. 
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AIRLINE OBSERVER 


Air Lines of Spain for a fleet of Sud Cara- 
European fleet. Iberia officials are now 

th members of the Spanish Institute of 
ial arrangements if the purchase is made. 
in be expected to make a decision before 
tate-owned Iberia will join Europe's 
Alitalia, Lufthansa, and Sabena). 


> Watch for an order by Ib 
velle turbojet transports to 

in France studying the air 
Industry, who will work out { 
Meanwhile, Spanish government 
the end of the vear as to wl 
fourrmember Air Union (Air France, 


> General Electric Co. may loan or rent its recently purchased Caravelle 
Mark VII transport powered with GE CJ-805-23 aft-fan engines to a 
domestic airline to put the aircraft into service in order to get air carrier 
experience. The airline would receive the aircraft after GE completes its tests. 


> Domestic trunkline carri bruary will show one of the largest 
monthly losses ever recorded the industry. Early indications are that 
at least 11 of the 12 trunkline eport heavy deficits for the period, which 
will have a serious effect on results since no substantial improve- 
ment in earnings during M ndicated. 


> Airline common stocks listed on the New York Stock Exchange, already 
depressed in a weak market, have consistently dipped to new lows during 
the past two weeks with most analysts attributing the decline to early esti- 
mates of lower trunkline earnings in the first quarter. Capital Airlines’ stock 
dropped sharply following its petition to the Civil Aeronautics Board for 
subsidy, and most airline listings slipped after Federal Aviation Agency 
announced speed restrictions on the Lockheed Electra turboprop transport 
(AW Apr. 4, p. 43). 


backed away from his spontaneous order 
ports during his recent visit to France 
earlier statement a “joke,” he now says 
ince buys the Tu-104 turbojet transport. 


© Sovict Premier Khrushch 

for 12 Sud Caravelle turb 

(AW Apr. 4, p. 58). Term 
Russia would buy the Cara f J 


> Sovict Union and the Republic of Guinea have signed an agreement pro- 
viding for Soviet technical aid in reconstructing the airport at Conakry, 
the African nation’s capital. Airport improvements are becoming an increas- 
ingly important part of the fast-growing Soviet program for economic assist- 
ance to underdeveloped countries and coincide with Soviet plans to provide 
regular air service to these areas 


> American Airlines will 
uircraft to an all-cargo confi 
planes the carrier will have 


idditional Douglas DC-7 passenger 
bring to 15 the total of DC-7F cargo 
irgo fleet by the end of 1960. 


> Federal Aviation Agency wil! introduce a management experimental plan 
designed to transfer operating responsibilities and decision-making authority 
from regional offices to lower echelon field offices in the Bureaus of Air 
Traffic Management and Facilities and Materiel. ‘The plan will be conducted 
on a 90-day trial basis and will remove supervision of day-to-day operations 
from regional offices and give area offices direct-line responsibility over traffic 
facilities and activities. 


hed interim rates for the air transporta- 
ision on final rates for the handling of all 
First-class rates were set at 50% of 


© Civil Aeronautics Board ha 
tion of first-class mail pending 
classes of mail on a non-pri 
those already in effect for air 


> Latest report on the expansion of credit facilities of the Universal Air 
Travel plan since the program was begun six months ago (AW Oct. 12, p. 48) 
show that the cards may be used for credit at 368 hotels, 398 motels, 32 car 
rental organizations and 85 restaurants. 


| Stanford Research Institute to under- 
eans of sabotage of aircraft in an effort 
f explosive devices and ways and means 


> Air Transport Assn. ha 
take an investigation of p 
to gain more specific know! 
of detecting them 











How to radically increase tactical 





mission success 


The new Hughes TARAN system is the op- 
timum solution to the all-weather tacti- 
cal mission problem! Here’s what TARAN 
(Tactical Attack Radar and Navigator) 
offers: 


1. A radar system with several times the azimuth 
and range resolution of current radars! Result: 
targets are more easily recognized and identified 
— terrain features are more readily identified and 
all-weather, low altitude pilotage is simplified. 
A unique Navigational Display System which 
gives precise and continuous position indication 
and provides for blind pilotage directly to the 
target. 

. A Terrain Clearance System which provides a 
continuous display of flight path obstacles — 
thereby permitting flight at low altitude over 
all terrain. 


The display above furnishes radar information as 
a navigational check against the moving map dis- 
play (right). In this way, it is possible to navigate 
directly to target in all kinds of weather! 


Creating 


f 
' 
! 
' 
' 
' 
' 


anew wor 


nnel radar signal processor 
reliability, and. easy 


4. A unique sing: 
-providing si! ty, 
maintenance. 

lisplays and controls for 

ise of operation. 


5. Human-engine« 

greater safety ar 

. Attack modes \ can accurately deliver any 
desired armame 

. A system whic! low in weight and small 

in volume...and easily maintained in the field, 


. A low initial cost and a low maintenance cost! 


Equally important? this system is backed by exten- 
sive Hughes experience in developing and manu- 
facturing over 16,0 reliable, high-performance 
all-weather interceptor systems. 

TARAN is nou ly to satisfy today’s most 
critical tactical mission requirements! For infor- 
mation please cont HUGHES, ADVANCED 
PROGRAM DEVELOPMENT, Culver City, Calif. 


The Moving Ma; 
continuous posit 
each designated che 
system automat 
against the rada play 
flight corrections 


play provides the pilot with 
and course information. At 
sk point during the mission, the 
, checks the map position 
and makes the necessary 


HUGHES 
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Airline Income & Expenses—January, 1960 


DOMESTIC TRUNK 


American 
Branift 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 


American 
Braniff 
Caribbean Atlantic 
Delta 
Eastern 
Mackey 
National 
Northwest 
Pan American Combined 
Alaska 
Atlantic 
Latin America 
Pacific 
Panagra 
Resort 
Trans Caribbean 
Trans World 
United 
Western 


LOCAL SERVICE 


Allegheny’ 
Bonanza 
Centra! 
Frontier 

Lake Central 
Mohawk 
North Central 
Ozark 
Pacific! 
Piedmont’ 
Southern 
Trans-Texas* 
West Coast 


HAWAIIAN LINES 


Aloha 
Hawaiian 


CARGO LINES 


AAXICO 

Aerovias Sud Americana 
Flying Tiger 

Riddle 

Seaboard & Western’ 
Slick 


HELICOPTER LINES 


Chicago Helicopter 
Los Angeles Alrways 
New York Airways 


ALASKA LINES 


Alaska Airlines 
Alaska Coastal 
Cordova 

Ellis! 

Northern Consolidated 
Pacific Northern 
Reeve Aleutian 

Wien Alaska. 


Passenger 
Revenue 


30,038, 639 
5,198,396 
7,458,408 
4,895,000 
9,308,000 

22,665,230 
5,813,994 
2,909,151 
6,754,294 

20, 527, 866 

20,447,213 
5,413,866 


558,444 
517,050 
272,149 
326,000 
2,062,071 
139,687 
195,574 
1,586,920 
22, 543,000 
242,000 
8,946, 000 
7,259,000 
6,096,000 
1,117,000 


403 , 487 
3,219,715 
782,755 
458,538 


339,902 
174,608 
456,685 
190,795 
634,512 
894,177 
465,768 


279,424 
355,172 
448,150 


325,905 
506 , 656 


114,463 
17,379 
67 ,822 


160,101 
49,700 
8,951 


36,435 
372,768 
95,489 
48,330 


U. S. Mail 


655,480 
124,563 
177,773 

70,000 
163,000 
413,738 
108,141 

48,504 
194,481 
590,141 
726,863 
114,203 


8, 599 
12,866 
2,260 
4,000 
40,336 


1,635 
567,212 
, 519,000 
14,000 
646,000 
206, 080 
653,000 
46,000 


$24,343 
42,704 
4,574 


113,834 
11,306 
4,393 


46,658 
9,300 
7,463 


37,611 
57 ,623 
35,082 
33,772 


| 


Express 
| 


371,246 
60,016 
103,753 
51,000 
100,000 
975,646" 
30,170 
16,538 
587,753? 
1,210,720? 
1,721,572? 
39,000 


85 


,678* 


1,633 


Freight 


1,756,940 
153,639 
115,084 
82,000 
303,000 


153,682 
53,671 


98,016 
32,697 
27,181 
15,000 


2,848 
2,960 


2,731,000 


25,000 | 


1,077 ,000 
1,053,000 


576,000 


185,000 


112,768 


417,975 


2,761 


41,315 
6,417 
5,409 


16,212 
59,125 
35,234° 
21,186 


Charter 


Total 
| Operating 
Revenue 


26,834 
11,189 


76,609 
93,197 


43,179 
80,826 
56,382 
22,457 


699 
9,657 


23,091 
231 
405,000 
2,000 
270,000 
83,000 
50,000 


403,271* 


129,142 


7,234 
315 
7,404 
48) 
3,692 
20,851* 
1,164 


3,012 
12,673 
5,763 


31,722* 
149, 276° 


856,927 
123,122 
997 ,685 


1,100,734 


220,268 
1,005 


21,625 


7, 826° 
10,175 
30,599 
16,248 


33,317,008 
5,644,696 
7,990, 146 
5,208,000 

10, 102,000 

24,237,626 
6,589, 269 
3, 104,739 
7,633,126 

22, 488, 530 

23,350,379 
5,754,891 


630, 605 
596,997 


295,597 
361,000 

, 197,251 
157,737 
231,179 
2,587,573 
28 , 420,000 
292,000 
11,471,000 
8,987,000 
7,670,000 
1,484,000 
404,481 
517,312 
4,545,160 
867,757 
475,054 


520,821 
426,769 
1,034,851 
357,341 
840, 265 
1,455,242 
791,311 


534,837 
657,134 
794,441 


376,007 
740,675 


917,809 
235,954 
2,186,875 
425,104 


1,159,095 


228,381 
117, 407 
265,979 


669,123 
137,831 
97,213 


214,761 
748,276 
197,812 
295,012 


Total 
Operating 


31,902,797 
5,582,792 
9,634,238 
4,514,000 
9,704,000 

23,434,125 
6,617,273 
3,540,948 
7,395,878 

22,675,721 

25, 932, 087 
4,597,702 


609, 247 
809,764 
262,010 
383, 000 
2,032, 853 
149, 067 
234,783 
2,978,619 
29,065, 000 
494, 000 
11,341, 000 
9,788,000 
7,446,000 
1,620, 000 
394, 181 
528,789 
5,897,239 
884,211 
367, 909 


584,979 
480, 307 
1,103,478 
316,199 
997,123 
1,618, 109 
1,049,134 


592,146 
699,004 
949,346 


375,835 
705,435 


818,492 
221,436 
2,460,706 
538,495 


1,096,789 


235, 567 
108,577 
266,268 


684,438 
139,003 
102, 609 


241,437 
684,120 
174,107 
329,386 


Net 
income 
Before 
Taxes 


1,414,211 
31,895 

— 1,644,090" 
457 ,000 
263, 000 
524,572 
557 , 842 
436, 209° 
102, 136 
123,030 

— 1,878,581 
1,118,538 


23,356 
225,245 
34,085 
28,000 
39,111 
8,670" 

3,604 
450,124 

— 1,100,000 
202, 000 
157,000 
822,000 
224,000 
126,000 

10, 300° 

22, 367 

— 1,366,405 
35,473 

103, 662 


26,030 
38, 806° 
7,065 


676 
147, 859 
23,477 
34,374" 


26, 


' Not available. * Property figure. * Net operating income. *‘Non-scheduled transportation. ‘Airline division figures. 


Express & excess baggage. 7 Common carriage. * Freight and excess baggage. 
Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 
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Solar Titan turbine being flight tested in Gyrodyne Rotorcycle helicopter. 


TURBINE POWERED! 


52 lb Solar “Titan” gas turbine passes exacting tests in 1-man helicopter 


SOLAR’S LIGHTWEIGHT Titan gas turbine 
engine—smallest ever built for aircraft 
propulsion—saves up to 125 Ib in the 
Navy's Gyrodyne YRON-1 one-man heli- 
copter. Built in both constant-speed and 
variable-speed configurations, the tiny 
turbine can provide rugged power for 


almost any application where smal! size 


dependability and greater power 
important. It is especially suitable as a 
power source for portable, hand-cranked 
electric generators, Proven-in-servi 
Solar gas turbines—ranging from 50 t 
1100 hp—are creating new standards of 


performance and reliability in dozens of 
military and commercial applications. 
Write for information to Dept. G-186, 
Solar Aircraft Company, San Diego 12, 
California. 


SOLAR 


AIRCRAFT COMPANY 








EES . Pa 


J85-7 powers 


5 t 
of 3 a ea 


GAM.-72 aboard F-102A. Test flights have included afterburner operation to 50,000 ft. and speeds to Mach 1.23. 


Versatile J85 Built for Maintainability 


EIGHT-STAGE compressor rotor of J85 


56 


Rotor rpm., all engines, is 16,500 (100%). 


By Robert L. Stanfield 


Lynn, Mass.—Design details of Gen- 
cral Electric's J85 turbojet reveal a 
small, lightweight Mach 2 engine with 
a high thrust-weight ratio. Built with an 
eye toward simplicity and maintenance, 
the JS5 is easily assembled and requires 
little heavy equipment for assembling 
ind disassembling 

It is a versatile engine The JS5 
powers McDonnell’s GAM-72 Quail 
decoy mussile. Northrop’s Radioplanc 
Division will use it to power the O-4B 

personic target drone. It was used to 
powcr North American’s T-39 Sabreliner 
executive transport. It is also used with 
Northrop’s Mach 1.2 T-38 Talon tramer 
ind the Mach 1.45 N-156F Freedom 

Advanced J55 thrust-augmen 
tem is expected to push the 


SOF in excess of Mach 


Compact Engine 


Che J85 is a compact engine with an 
axial-flow compressor coupled directly 
to a two-stage turbine. It incorporates 
a through-flow annular type combustion 
system, controlled compressor interstage 
bleed and—in the piloted afterburner 
version—a burner with variable area exit 
nozzle 

Variable inlet guide vanes and vari 
able interstage air bleed valves regulate 
compressor airflow and assist in rapid 
speed transition. Complete engin 
mounted lubrication system and an air 
impingement starter are furnished as 
integral parts 

Advanced design for the J85—initiall; 
a short-life missile engine—was formu- 
lated in 1953. Evolution of the long- 
life, seven-stage dr piloted and after- 
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J85-5 PILOTED ENGINE, with afterburner. Top is right-side elevation; bottom, left f Weight is 525 Ib. Over-all length i 
104.2 in. Maximum thrust is 3,850 Ib 


TURBINE wheel assembly (left) and top half of J85 compressor stator. Turbine blad 


blades are easily replaceable 











CUTAWAY of the J85-5. Diameter at maximum flange is 20.2 in. (across gearbox 
shaft is bolted to the first-stage wheel 
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THEY 
RELY 
ON 
RADIATION 


For 264,000 bits a second 
from Mach 4 sleds 
at Holloman Air Force Base 


On a 7-mile long track, these sleds test? 
wa/heods, missiles, airfoils, missile com- 
ponents, and humon tolerances, transmit- 
ting their data to a telemetry building 
which is the intelligence center for trock 
operations. There, a digital telemetering 
system receives, translates and processes 
the dato. Th pntire telemetry system— 
sled-borne transducers 
-was designed and built 

rporated 
ystem has three units: the 
»ge that multiplexes and 
sta Collector Group, 
sup. Such high-speed, 
sged telemetry and dota systems ore 
Jesigned and produced by Radiation for 


G voriety i o- ‘ 


4s . oF 
t © } 


RADIATION IS o growing 


ce 
spo 


lige 
ort 

rated, Dept 
Radiation'’s plants 
rlando, Florida; 


California. 


See our display at NAECON, Dayton, Ohio—Booths 1 and 2; also at AFCEA, Washington, D. C.—Booths $-72 and 772. 











burner engines began in 1956. These 
included the J85-3 missile engine for 
GAM-72, J85-1 piloted engine for the 
T-38 and N-156, and the J85-X (— 1 
engine with long shell removed; with 
longer gearbox than missile engine) for 
the T-39 
In 1957 compressor performance 
problems resulted in addition of an 
eighth stage to the seven-stage com 
pressor, plus addition of No. 1 bearing 
making three in all. Additions wer 
made without increasing length of the 


engine and, in the case of the missil 





J85 Development 
History 
1953/1954: 


Advance design formulated. 

USAF development contract awarded in 

Dec. 1954 

1955: 

Jan.—Project formed. 

Feb.—Design/components development 
begun 

Nov.—First component tests. 

1956: 

Jan.—First engine test. 

June—First contract (GAM-72). 

Development of dry-piloted and after 
burner engines undertaken 

1957: 

July—S-stage compressor announced. First 

7-stage engines delivered. 
1958: 

Jan.—2,000 hr. J85 factory, field and 
flight hours reached. J85-7 (8-stage) 
completes official 15-hr. qualification 
tests. 

March—J85-3 (7-stage) completes 15-hr 
OT. 

May—GAM.-72 captive flight tests begin 

August—YJ85-1 (7-stage, afterburner) 
completes 50-hr. preliminary flight rat 
ing tests (for 1-38). First GAM-72 
free flight (--3 engine). Eight-stage 
J85 demonstrates guaranteed military 
thrust and speed. 

Sept.—T-39 Sabreliner first flight with 
X engine (—1). 

1959: 

Jan.—J85-7 (8-stage) completes official 
15-hr. OT. 

March—F-102 flight test bed operation 
begins. 

April—T-38 first flight (—1 engine). 

June—Q4-5 contract announced (J85-5 
engine). 

July—N-156F first flight (—1 engines). 

Sept.—YJ85-5 (8-stage) completes official 
50-hr. PFRT. 

Oct.—First YJ85-5 engines shipped (to 
I-38 program). 

Dec.—First T-38 flight with afterburner 
engines. 

1960: 

March—10,000-hr. test mark passed. First 
GAM.72 J85-7 free flight. 
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in avionics asks a lot. 
Performance better than 
® Hard to reconcile? Not 
know about Giannini’s helpful 
tem capabilities. @ Example: In a 
for a major prime, more complex 
ed by a Giannini 451212 Pressure 
weight was saved. Yet, because of 
of 0.05%, accuracy to 1% of 
tion versatility, performance was 
all three areas — air data instru- 
instruments, servo components — and in 
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sight, cost, performance, reliability. 
toughest questions. You'll like the 


trend 
fication 


before 


Controls Corporation 





A MAME TO PLAN WITH 








For challenging new career open 


918 East Green Street, Pasadena, California 
ngs. write to Giannini’s Director of Technical Personnel. 


@ GIANNINI 451212 PRESSURE TRANSDUCER 





AVAILABLE NOW FROM 
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Ti 


semiconductor networks 


Now—3 years ahead of industry's expectations — 
Solid Circuit semiconductor networks from Texas Instru- 
ments for many of your high-reliability miniaturized systems! 


Solid Circuit networks are a major departure from conven- 


tional components because they integrate resistor, 
capacitor, diode, and transistor functions into a single 
high-purity semiconductor wafer. Protection and packaging 
of discrete elements is eliminated, and contacts between 
dissimilar materials are minimized, reducing element 
interconnections as much as 80% . Fabrication steps have 
been reduced to one-tenth those required for the same 


circuit function using conventional components. 





SEMICONDUCTOR NETWORK CONCEPT 


The concept of a semiconductor network is the rela- 
tion of conductance paths in a semiconductor to the 
classical circuit elements, establishing an orderly 
design approach based on circuit knowledge. In this 
manner, semiconductor networks may be designed to 
perform the functions of a wide variety of existing 
circuits. Through the proper selection and shaping 
of semiconductor conductance paths, it is possible 
to realize such electronic functions as amplification, 
pulse formation, switching, attenuation, and rec- 
tification. 


An assembly of 13 Solid Cireuit networks, 
actual size, performs a full serial adder 
function, replacing 85 conventional compo- 
nents with a 100:1 size reduction. Weight 
1.5 gm. Volume: 0.02 cubic inch. 


*Trademark of TEXAS INSTRUMENTS INCORPORATED 
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, Only a few process steps and time-proved TI mesa produc- 


tion techniques permit a high degree of process control 
in Solid Circuit network fabrication. The result of these 
facts: reliability is built into each Solid Circuit network. 


If you need to reduce equipment size and weight —or to 
design a more complex system in the same size —inves- 
tigate Solid Circuit networks for your missile, satellite, 
space vehicle, and other microelectronic programs. TI 
engineers are ready to custom design this concept to your 
requirements. Contact your nearest TI Sales Engineer 
today. The TI Type 502 Solid Circuit network is imme- 
diately available for your evaluation. 





r 
§ Ti Type 502 silicon Solid Cirewlt network is intended for binary counter, Mip-fop 
or shift register applications. The dimensions of the giass-to-metal her metic-seaied 
package are 0.250 1 0.120 x 0.030 inch 
+6 
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engine, without additional weight (this 
by shortening the frame slightly and 
= an extra stage of stators in main 
rame section). 


Eight-Stage Engines 

Growth potential of 20-25% is fore 
seen for the J85, Gerhard Neumann, 
general manager of General Electric's 
Small Aircraft Engine Department 
(SAED) told Aviation Weex. Current 
cight-stage J85, variants are as follows 
© J85-7 missile engine. Completed offi- 
cial 15-hr. qualification test in January, 
1959. Engine weight is 325 Ib. Specific 
weight is .132. Over-all length is 42 in.; 
diameter at maximum flange is 17.7 
in. Military thrust is 2,450 Ib. and 
specific fuel consumption .975 Ib./hr 
lb. (sea level static). First free flight in 
the GAM-72 was in March, 1960. The 
engine currently is at Wright Air De 
velopment Center, Dayton, Ohio, for 
official altitude qualification tests 
e YJ85-5 piloted afterburning engine. 
Completed official 50-hr. preliminary 
flight rating tests in September, 1959 
Maximum thrust is 3,600 Ib 
ind specific fuel consumption 2.25 Ib 
hr./lb.; military thrust is 2,450 Ib. and 
specific fucl consumption 1.05 Ib./hr 
lb. (sea level static). First engines wer 
shipped to the T-38 program in Oct 
ber, 1959. The engine currently is un 
dergoing altitude tank testing at Amol 
Engineering Development Center, ‘Tul 
lahoma, Tenn. Modified YJ85-5s wil 
be used for flight testing of a O-4+B 
target drone in mid-1960 
© J55-5 piloted afterburning engine 
Demonstrated guaranteed militar 
thrust and speed in August, 1958. En 
gine weight is 525 Ib. Specific weight 
is .136. Over-all length is 104.2 in.; 
diameter at Maximum flange is 20.2 in 
cross gearbox, otherwise 16 in. at im 
let \t burner, thrust is 
3,850 Ib. and specific fuel consumption 
2.20 Ib./hr./lb; military thrust is 
2,500 Ib. and specific fuel consumption 
1.01 Ib./hr./Ib. (sea level static). Quali 
fication test is scheduled for July, 1960 
(150-hr.). Engine will replace YJ$5 cur- 


burner 


maximum 


COMPRESSOR rotor of J85-5, broken down following 50-hr. preliminary flight rat 
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MAJOR J55 engine component 
split stator casing aids inspection 
rently in use. Guarantee 
has been achieved in fact 
otal J85 operating hi 
March, 
engines shipped from the I 


of SAED. between Ju 


ipproximated = | 


Mar. 10, 1959, were 145. Of t 


ber, 35 were cight-stage 





- 
MAJOR ENGINE COMPONENTS j 


FRONT FRAME 

COMPRESSOR STATOR 
COMPRESSOR ROTOR 

MAIN FRAME - ACCESS. ORfvE 
COMBUSTION SECTION 
TURBINE STATOR 

TURBINE ROTOR 

AFTERBURNER ASSEMBLY 





ncorporates mostly steel and alloys. Horizontally 


g test 


naintenance. First-stage blades are pinned. 


first of which was delivered in March, 
1959); 110 were seven-stage (the first 
delivered in Julv, 1957; the last to be 
delivered this month). 


Current Production 


In 1959 SAED shipped 71 engines; 
in 1960 it will ship 275 (majority for 
the GAM program). Current produc- 
tion rate is 16 engines per month, 
building up to 40 a month. SAED has 
the facilities and tooling to produce 100 
engines per month. General Electric ex- 
pects at least a 50% production increase 
next year, to about two-thirds capacity. 
Deliveries on signed contracts will run 
through November, 1961; proposals are 
now out beyond that point. All J85 
models are qualified except the — 5, 
scheduled for this July. 

Confidence in the J85 also led to 
SAED’s development of the commer- 
cial CF700-1, which combines the J85 
gas generator with an aft fan, based on 
CJ-805 experience. Takeoff thrust of 
the CF700, sea level static, is specified 
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We’ve 


been 


reducing 
again ....... 
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402EN SEALED SWITCH 


Operating Force 6-12 Lbs. 
Pretravel__ CLO 40 In. Max. 


Differential Travel .020 In. Max. 
Overtravel__._ >>> 50 In. Min. 


Electrical rating at 28 vdc: resistive, 


7 amperes; inductive, 4 amperes 
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New 402EN—smallest two-circuit sealed environment- 


free switch available— The new reduced diameter of the MICRO 
SWITCH 402EN makes it possible to “tighten up a notch” on component 
designs, save both space and weight. This plunger-actuated sealed en- 
vironment-free switch contains two sub-subminiature basic switches, for 
two single-pole double-throw circuits—yet measures only .688” in diameter. 


It is fully enclosed and sealed against changes in atmospheric con- 
ditions. An “O” ring seal on the actuator shaft, plus glass-to-metal 
terminal seals and potted leadwire termination seals keep dust, water and 
air from entering switching chamber. An ice scraper ring on the actuator 
shaft removes ice or mud that might cause jamming or binding. The new 
{02EN meets immersion test requirements of MIL E-5272A Procedure 1. 

For more information on this new unit, check the Yellow Pages for the 
nearest MICRO SWITCH branch office or write for Data Sheet No. 171. 


LS Ee eee 











MICRO SWITCH Precision Switches 


wontraty 


Before choosing a sealed switch... ask this vital question: 


Does the testing and quality control behind that switch 
really guarantee the precision and reliability needed? 
MICRO SWITCH has the largest test laboratory of its kind 
where tests simulate actual operating conditions exactly 
—heat, shock, altitude and other conditions that affect 
switch performance 

In production, MICRO SWITCH tests vital materials liter 
ally by the inch to be sure they will perform as required 
Throughout the manufacturing process the most precise 
quality control in the switch industry is used to safe- 


guard the 


MICRO S* 


switches f{ 


cialized eng 


mending s} 


Ask the n¢ 


the new Cat 
free switche 
requirement 


pre cision al 


MICRO SWITCH ;.;. FREEPORT 


A division of Honeywe 


In Canada He neyu eli Controls Limited 


/ 


ion and reliability of these switches. 
manufactures a complete line of sealed 
ift and missile applications. This spe- 
g experience is also available for recom- 

h designs for particular components. 


MICRO SWITCH branch office or write for 


which describes sealed environment- 
orne applications. Check your switch 
MICRO SWITCH to be absolutely sure of 


lity. 


NOIS 


Cnt. arto 


Honeywell 


MICRO SWITCH Precision Switches 
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new dimensions in welded sandwich structures 


ie 
. Budd has developed, fabricated, and 
Se tested high performance, lightweight, 
. sandwich structures to meet a variety 
of requirements. 

Applied to insulation problems, sandwich struc- 
tures have permitted extremely low heat transfer 
coefficients . . . applied to heavily loaded structures 
they provide excellent stiffness to weight ratios... 
applied to heat transfer problems they have given 
substantial improvement in efficiency. 

Designs can be economically produced through 
improved equipment and improved techniques. 


a Budd-developed High Speed Weld- 
2,000 controlled resistance 


For example: 
ing Machine can make 
welds a minute. 

3udd welding know-how...and rich back- 
ground in working with many different metals 
the best possible welded sandwich 
What are your requirements? The 
Philadelphia 32, Pa, 


assure you 
structures. 
Budd Company, 


SPACEATOMICS D> y A yA 
BD DUMEMED 0115101 








as 4,000 lb.; specific fuel consumption 


69 Ib./hr./Ib. (at 36,000 ft., Mach .8, = - 
sfc. is .97 lb./hr./lb.), Engine weight is J85-5 Performance Ratings 


585 Ib. Bypass ratio is 2:1 
Engine will go to test in May. Fed- (standard see level stetic) 
Max. SFC Measured 


eral Aviation Agency certification is 
expected by early 1962 (AW Oct. 19, Rating Min. Thrust Max. RPM (ib./hr./Ib.) Rated Gas Temp. 
1959 p. 128). Basic fixed price will be Maximum Afterburner 3,850 Ib 16, 500 2.20 1,220 F 


$61,000, not including the thrust Miltery 2, 500 ip 16,500 TOR, 1,220 F 
reverser, optional at $9,000. Normal (90%) 2,050 Ie 15,675 98 ; 


General Electric aims at increasing Normal (78%) sattaaes ies ' 
both temperatures and airflow in its Performance Ratings (standard altitude) 
current small engines: T58, T64, J85 Measured 
and the CF700. SAED also is studying Min. Max. Max.SFC Rated 
the small commercial market in relation Rating Altitude Mech Thrust RPM tb./hr./Ib. Gas Temp. 
to a light, inexpensive engine, cither Maximum Afterburner 36,089 ff 18 3,265ib. 16,500 2.16 1,220 F 
turboprop or pure jet, which would be Military 36,089 14 1,080lb. 16,500 1.52 1,220 F 
adaptable to single-engine or small-twin Military 36,089. O8 790 Ib. 16,500 1 33 1,220 F 
urcraft, in addition to VTOLs. The J85 
was designed basically to operate verti 

f y - _- 7 7 ‘Ze . 
cally With external plumbing elimi y J85- Prelimina ry Flight Rating Tests 
nated for VTOL operation, and with . . 5 —4 
no development effort, SAED feels it Performance vs. Specifications * 
can get 9:1 to 10:1 thrust/weight ratio Max Normal Normal 
jas Components aC Ratings Afterburner Military Normal (90%) (75%) 
rusr: 

The J85 compressor, ecight-stage, is Actual 3,622 Ib 2,557 tb 2,255 Ib. 2,065 tb. 1,760 tb. 
of axial-flow transonic design. Rotor Specifications 3, 600 Ib 2 450 Ib 1,980 Ib. 1,780 Ib. 1, 485 tb. 
rpm. (all engines) is 16,500 (100% RPM: 

Mass-flow is 42.5 Ib./sec.; pressure Actuel 16, 500 16, 500 15,675 15,345 14,850 
ratio is about 7:1. Stall pressure ratio Specifications 16, 500 16, 500 15,675 15,345 14,850 

8:1. Variable inlet guide vanes ar SEC (ib. ‘br. /Ib.) 
inti-iced on the piloted version. A hori Aateed 217 1 02 1.01 1.01 1.04 
zontally split stator casing aids inspec Specifications 225 1 02 103 1 05 
tion and maintenance. The first two Ges Temp. F: 
stator stages are shrouded. Third, fourth Acteal 1,175 F 
ind fifth stages bleed for acceleration Specifications 1,175 F 
purposes, serving the same functions a 





vould variable stators 
. wa 7 sd 

Through-flow annular design com J85-7 Official Qualification Test 

bustor incorporates a louvered liner for x 

over-temperature protection Liner per Performance vs. Specifications® 

forations allow for thorough mixing, Retings Military Normel Normal (90%) Normal (75%) 

ind uniform temperature distribution Thrust: 

lwelve dual-orifice “duplex” fuel noz Adoat 2,645 Ib 2,118 tb. 1,894 Ib. 1, 605 Ib. 

zles set an optimum spray pattern Iwo Specifications 2, 450 Ib 2,000 Ib. 1, 800 Ib. 1, 500 tb. 

liner inspection ports allow for case of RPM (%): 

inspection and maintenance. External Acteet 100 95 76 94 06 

insulation blanket reduces engine bay Specifications 100 95 76 94 06 

temperature SFC (Ib. ‘hr. /Ib.): 
l'wo-stage, axial-flow turbine is cooled Actuel 965 967 972 990 

by compressor bleed air. Casing is split Specifications 975 990 1 000 1.020 

horizontally for inspection-maintenance Gas Temp. 

General Electric engineers stressed Actual 1,140 F 1,000 F 

ruggedness of the J85, pointing out that Specifications 1, 160 F 1,025 F 

they have never had failure of wheel or 

failure of any disk in compressor, or 

failure of any turbine bucket or any = 

compressor blade, during more than 

10,000 hr. of operation. Turbine blades Primary fuel system (four 

ire solid (no air flow through blades); for minimum afterburner bolted to the first-stage wheel. First- 

shank-type blade design moves the tur- _ pilot supply; secondary fue! stage blades are pinned; the rest are 

bine wheel away from the hot gas spray bars) is for minimum t dove-tailed, but not too rigidly, so as to 

stream burner. The nozzle positio ivoid vibration and allow for expansion 
Afterburner (J85-5) incorporates vari- matically regulated in heat. By pulling off the front end, 

ible area primary nozzle, of which the the first-stage rotor blades can _ be 

engine control system holds a constant 

turbine temperature. Cooling air passes Ihe J85 rotor is not 

through a louvered inner liner. Pilot — struction 

burner-flame holder is combined in en- — the adjoining wheel and th 


gine. Thrust can be modulated from rotor is from one wheel t ther moved as a unit. 
minimum to maximum afterburning Turbine shaft attaches to rt] Electrical systems include ignition, 


90.91 
90.91 





* (Corrected to NASA sea level stendard conditions, 100% ram recovery, no bleed) 











stage wheel, and the front shaft is 


Rotor Construction changed without taking the rotor apart. 

aft Stator blades can be replaced by remov- 
Each wheel is t ing half the case at a time. The entire 
gear box and control svstem can be re- 
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gas temperature thermocouples, anti 
icing, tach generator and alternator 
unit, junction box and exhaust tempera 
ture amplifier (afterburner version 

Ihe gearbox is driven by a radial 
drive shaft coming through the main 
frame of the engine. In the case of 
the piloted engine, with gearbox on the 
bottom, the main frame is turned so 
that the shaft protrudes at the bottom 
(with the missile engine, it is rotated 
around and brought out on top 

rhe engine is lubricated via a positive 
displacement, pressurized, recirculating 
system. Maximum oil consumption 
0.60 Ib./hr. at military and normal 
power. Scavenge to output ratio I 
bination lube-scavenge 
All components are engine-furnish« 
and engine-driven 


Starting System 


All engines embrace air impingement 
starting (though they can be wound up 
through the gear box, should starter be 
installed). Minimum air flow is 10 
lb./min. Minimum pressure is 43 psig 
overhung moment is 100 Ib.-in. Star 
ing temperatures run from plus 130] 
minus 65F. J85 fuel grade is ]P-4 

Light weight of the J85 was achie 
through construction design, inc por 
ing mostly steel and alloys. No titan 
is used. Breakdown is as follows 
e Compressor: disks, AM-355 
Greek Ascalov, AM-355; vanes 
casing, Cr-MO-V (chrome molvb 
alloy); shaft, A286. Front frame, 
main frame, Cr-MO-V. Turbine 
ing seal, A286; wheels, A256; buck 
M252, S.E.L.; casing, Inconel X; dia- 
phragm, L605. Combustor: liner, Inco 
loy T, Hastalloy X; casings (inner-outer) 
Cr-MO-V. 

e Accessories: gear box support, AISI 
8740; carbon seals, 150 ‘“Graphitar 

gear casing, AZ92; gears, 9310; bearings, 
MHT-521000; seal runners, 8740 
Afterburner: casing, A286; liner, “Inco” 
702; nozzle, “‘Inco” 702; nozzle tracks, 


; 


AFTERBURNER of J85-5 


R-41; and flameholder, W155. At 
the Amold Engineering Development 
Center both the —5 and —7 engines, 
in altitude tank and wind tunnel 
tests, successfully operated at Mach 2, 
60,000 ft., and demonstrated altitude 
afterburner operation. They were evalu 
ated at all conditions of flight and alti 
tude within the flight envelope. At the 
Wright Air Development Center the 
3 and 7 engines, in altitude tank 
ind during climactic tests, demonstrated 
performance at altitudes ranging to 
60,000 ft., demonstrated high-speed 
stall and low-speed blow-out limits, 
engine altitude endurance and resolved 
variable geometry schedule. Low-tem 
perature starting was demonstrated to 
651 
The J85-1, 5 and — 7 engines, in 
the GAM-72, are also testing in the 
General Electric bailed Convair F-102A 
test bed at Edwards AFB. Flights to 
date total about 97 (at mid-March); 
flight hours totaled 45. Accomplish 
ments include afterburner operation to 
50,000 ft., flight speeds to Mach | 
ifterburner light-off at 45,000 ft., engine 
light-off it 25,000 ft Tests will also be 
run in General Electric bailed ‘T-35 
Other applications have included 
e T-38 Talon. Flights through Mar. 10 
with 1 engines totaled 161; with 5 
nnes, 14. Engine flight hours (twin 
engine installation) totaled 319. Three 
uircraft are currently fiving, two with 
1 engines, the other with 5 
Supersonic flights have been conducted 
to 40,000 ft. at Mach 1.2. Engines ar 
on contract through November, 196] 
e N-156F Freedom Fighter. At = mid- 
March, total flights with YJ85-1Is totaled 
26; with YJS85-5s totaled 17. Flight 


1 


hours totaled 71. One aircraft is cur 
rently fiving. Speed is Mach 1.45; 
supersonic speed was reached during 
first flight. Production program is not 
funded 

e T-39 Sabreliner. One aircraft has 
been flown with YJ85-X engines for a 


Features include louvered liner and thrust modulation. 
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NIGHT SHIFTS 


CAPABILITY throughout the 
spectrum of creative research to 
practical production, from day 
dreams to night shifts, is a sum of 
the qualitative and quantitative input 
of Motorola’s Military Electronics 
Division. Its breadth and depth 

is evident in personnel and facilities 
at every echelon...from advancing 
frontiers of the art in Solid State 
electronics to volume production 

of anti-submarine warfare devices. 
Moreover, all of Motorola’s 

military electronic capabilities 

have this common denominator: 
uncompromising reliability 

of final performance. 





Because of its demonstrated responsible 
capability, Motorola participates in 
complex and advanced military assignments. 
Among these are: 
tary Communication Systems & Equipment 
a Transmission, Processing & Display Programs 
Missile Systems, Electronics & Instrumentation 
lectronic Warfare & Countermeasures Programs 
Submarine Warfare Systems & Equipment 
pplied Research & Development in Microelectronics 
* Advanced Radar & Sensor Developments 
* Solid State Developments in Materials & Devices 
* Navigation Systems & Equipment 
urveillance Systems 
For more detailed information, a comprehensive 
brochure will be mailed on request. 


Engineers, scientists and qualified technicians 
seeking challenging opportunities in 

a dynamic organization are invited to write 
Motorola. Address your inquiry to the 

area of your choice: 


CHICAGO 51. ILLINOIS 
1450 NORTH CICERO AVENU 


Military Electronics Division 8201 East McOOWELL ROAD 


RIVERSIDE, CALIFORNIA 


7 | 8330 INDIANA AVENUE 
q 4 7 ~ 


Cea 


li 
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rocket propellant . . . is also the world’s coldest fuel. 








It boils at —423°F . . . only 36.7° above absolute zero. 

If air touches it, the air immediately liquefies and freezes into 
solid oxygen and nitrogen. 

Because the latent heat of liquid hydrogen is only about 13% 
that of liquid oxygen, it vaporizes much more easily, and tke 
problem of keeping it in the liquid state is severe. 

The extreme demands imposed by these properties mean that 
techniques and equipment for handling more common cryogenic 
fluids, such as liquid oxygen, cannot be extended to liquid 
hydrogen. An entire new technology is required. 

You would logically think that supplying and handling liquid 
hydrogen is a difficult problem. It used to be. It is no longer. 

Today, Air Products is ready to supply you with liquid 
hydrogen and show you how it can be piped, hauled, stored 
and controlled with safety and efficiency comparable to that 
achieved with liquid oxygen. 

To the special problems of handling liquid hydrogen, Air 
Products has brought the skill, experience and ingenuity that 
enabled the company to produce it by the ton for the first time. 
We have been producing and handling tonnage quantities for 
over three years. 

Equipment developed and engineered by Air Products for 
liquid hydrogen handling systems includes vacuum-insulated 
transfer lines, long-distance truck trailers with capacities to 
7,000 gallons, high-capacity storage tanks, centralized flow con- 
trol systems, and helium systems for blanketing. 

Air Products services for liquid hydrogen handling systems are 
complete . . . include design, engineering, manufacturing, instal- 
lation and operation. These services are completely integrated 
to assure proper consideration of every requirement—flow rate, 


pressure, rate and type of usage, ambient conditions, method 


of delivery. 

Producing and handling liquefied gases at ultra-low tempera- 
tures has been the specialized business of Air Products for over 
20 years. We will welcome the opportunity to answer your 
questions about obtaining and handling liquid hydrogen, and 
to put our experience to work for you. Air Products, Inc., 
Allentown, Pa. Phone: EXpress 5-3311. 


District Offices: Boston, Mass. * Dayton, Ohio « Los Angeles, Calif. © Orlando, Florida © Washington, D.C. 
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total of 70 flights and 155 engine flight 

hours. The T-39 was operated to 30,- = an 
000 ft., with flight speeds to Mach .73. —~| ' 
Program is complete; aircraft gross 


weight increase required higher thrust To increase safety NS _ at all altitudes... 
engine. SY 


Target Tests \\ 
The GAM-72 flight test program, \\ 

with — 3 and — 7 engines, has run over "\ 

78 total engine flight hours. Substan 

tial numbers of —7 engines are on order 

Flight testing of the Radioplane O4-B 

will begin in mid-July. Two YJ85-5s 

have been delivered to date; project is 

funded through development only. Gen 

eral Electric will ship if engines for 10 

O-4Bs. The — 5 engine (dry) also will 

be used with the experimental Bell 

X-14 STOL research vehicle with 

NASA; vehicle initially utilized — 3s 
The J85 has been proposed for use 

with smaller helicopters, to unload the 

rotor (lift out of ground effect and 

augment helicopter system, allowing 

bigger loads), and for propulsion for the 

high-altitude Dyna-Soar phase (provid 

ing thrust when vehicle re-enters atmos 

phere, to get it back to the ground 


The Lynn plant of SNED includes | JW EMERGENCY ESCAPE DEVICES 


four production test cells and seven 


development test cells for J55s. The ~ : | 
=F thgines have been running 67%  S$Olve Automatic Sequencing Problem! 
better than specifications in the test 
cells, Aviation Week was told. Recent When a pilot ejects at | peeds, seat-man separation is delayed two 
YJs have been running 1.5 to 2% over seconds to prevent inju parachute tearing. However, this delay at 
low altitudes, where eject rely made at extreme speed, may prevent 
full parachute opening bef the pilot hits the ground! 
To reduce this delay and t ease pilot safety at low altitudes, Pacific 
Scientific has developed a S ! Sensor and a Parachute Release Actuator 
for the Air Force that cuts the two second delay to one second — and 
deploys the parachute in less than 1/10th second! In addition, these two 
month. Nature of the test — devices permit a three s delay at high speeds — and high altitudes 
has not allowed determination of the — thus providing the correct sequence of automatic seat separation and 
J85 overhaul potential parachute deployment under any condition! 

Fic ld maintenance < haracte nistics of Both devices are unusually ple, rugged and dependable. And they are 
the J85 are good. Four men working designed to permit easy installation on existing equipment at little cost! 
a normal shift have removed both en- This is the type of reliable neering in- 
gines from the T-38 or N-156F, made genuity Pacific can offer y mpany... 

a periodic inspection, reinstalled, rigged, the capability to resolve perplexing prob- 

leak-checked and preflighted these en lems with practical, si lutions. 

gines, readying the aircraft for flight 
Engines have been completely disas 
sembled in field service shops and com- 
pressor section rebuilt to correct foreign 
object damage. J85s were returned to 
service within seven days 





specifications, thrust, in afterburner 
(military above 5% better 

The YJ85-1 engines are authorized 
for 75 hr. service between overhaul; this 


1S expected to increase to 100 hr. this 








Pacific's miniature Speed Sensor 


Design Features rs | : (above) and Parachute Altitude 
os Sensing Device (indicated in dia- 


Additional design features stressed by ‘ ae! / ! gram) are the key elements in this 


, 
i 


pase Mlerewven new Emergency Escape System. 








General Electric include 

@ All major engine assemblies may be 
assembled or disassembled cither ver 
tically or horizontally except for the 


compressor section, which must be as- PACIFIC SCIENTIFIC COMPAN TRADE MARK 
sembled vertically. P_ 0. Box 22019, Los Angeles 22, Calif 

e First stage compressor rotor blades SAN DIEGO + SAN FRANCISCO 

(moment weighted) can be replaced SEATTLE * PORTLAND, ORE 


ARLINGTON, TEXAS 
without machining, rotor disassembly 
tyal a Pane REPRESENTATIVES: 
or repaincng oO machining is fr in the Eastern U. S.: Aero Engineering Co., Mineola, L. 1., N.Y. 
quired in replacing of the blades of the in Canada: The Garrett Manufacturing Corp., Toronto, Ontario 
othe T stage 5 
@ Variable inlet guide vanes can be re- CREATIVE MANUFACTURING AND DEVELOPMENT OF AIRBORNE CONTROLS. 





If your problem is in contr struments, or safety equipment, discuss it with 
Pacific. Do so today! 
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COMPLETE 
RANGE 
OF SIZES 


lf you have applications in 
or transfer of motion, $ 
can supply your needs in a 
materials with a quality th 
top performance under nor 
perature conditions. 


TR-N RE 
TR Series ihe Series 


ving linkage 
CO Bearings 
ide variety of 
will give you 
1 or high tem- 


WRITE FOR 
BULLETIN 
257 


SPIER COS 


A PRODUCT OF 
SEALMASTER BEARING DIVISION 
STEPHENS- ADAMSON MFG. CO 


54 Ridgeway Ave. 


@ Avrora, 





Pratt & Whitney Turbofan, J57 Compared 


Pratt & Whitney TF-33 turbofan engine (right) which will power the Boeing B-52H 


eight-jet bomber (AW Mar. 7 


, p- 75) is compared with the Pratt & Whitney J57-P43W 


turbojet for the B-52G, at left. Commercial turbofan version, the TF-33-3 will power the 


Boeing 707-120B and 720B jet transports. 


placed without destructive disassembly 
or machining. Stator vanes are clus- 
tered in replaceable segments. Com 
bustion liner is replaced by removing 
the turbine rotor assembly. Inspection 
of the liner and hot section is via com 
bustor inspection ports. Fuel nozzles 
and ignition assemblies are replaceabk 
© Nozzle diaphragm assemblies can be 
replaced in the field. Split second-stage 





@ 


LIGHT WEIGHT one ounce max 
SMALL SIZE owe cusic ncn max 


MINIATURE PRESSURE 
TRANSDUCER FROM COLVIN 


\p2 


Actual Size 
1” dia. x 1” long 


‘ 


High vibration performance: 
35G to 5;000 cps 


Pressure ranges Absolute, differential and 
gage pressures: 0-3 to 0-400 psi 


Differential pressures: +3 to + 200 psi 


Standard Nominal Potentiometer 
Resistances: 400 to 10,000 ohms 


Electrical Connection: Pigmy receptacle 
or soldering terminals 
Mounting: Flange or bulkhead 


Write for complete information. 


COLVIN 
LABORATORIES, INC. 


enw ’ 











nozzle diaphragms are replaced by te- 
moving the split turbine stator assem 
bly Turbine wheel remains intact 
Integral 
support) can be replaced by removing 


Interchange 


first-stage nozzle (structural 


turbine wheel assembl: 
ible wheel 


removal and installation without affect- 


turbine assemblies permit 
ing balance 

eJ85 turbine buckets 
weighted) and standard buckct-base tol- 


{moment 


erance permit complete interchangeabil- 
vithout rebalance. Turbine 
1} 


issembly can be unit-replaced by 
ing the Sep- 
I hangeabl 


rotor 
turbine section 


valanced and inter 


turbine rotors are rebalanced as assem- 
blies. Inter 
ring requir 
f rbine disks is n 
bucket installation is the 
riteria 


hangeable stages and torque 
Pre-balancing 
rf ah idered nece 


balancing 


sary since 
most significant balance « 
e With afterburner separated from en- 
gine, the flameholder, ignitors, fuel 
nozzles, and cooling shrouds are re- 
placeable without further disassembly of 
the afterburner 


Westland Delivers Wessex 
Helicopters to Royal Navy 

London—First two production West- 
land Wessex helicopters for anti-subma- 
rine warfare use have been delivered to 
the Royal Navy's 700 Squadron for 
trials. The aircraft, basically a 
S-58 powered by a single Na- 
picr Gazelle 13 gas turbine engine of 
1,450 shp. (AW May 15, 1959, p. 98), 
has a military capacity of 5,000 Ib. and 
carries advanced detection equipment 
and homing torpedoes. Wessex event- 
ually will be fitted with automatic 
stabilization equipment. Later version, 
the Mk. 2, will be powered by two 
de Havilland Gnome turbines. 


SCTVICE 


Sikorsk 
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These no-draft Alcoa Forgings for F-104 
save Lockheed 40 cents on the dollar 


Take a close look at the Dor 
Former at left. Notice the tl 


upstanding ribs. Alcoa forged t! 





part to finished dimensions 


no inside taper to machine off 
WINDSHIELD FRAME 

We mention the Windshield Frameabove 
to point out our capabilities in other di- 
rections. This part measures 38 x 30 x 6 in. 
Wall thickness is 0.110 in. for 80 per 
DORSAL FORMER are sophisticated examples. 11 cent of the casting area. This requires 
Precision forged by Ak oa to finished the F-104 carries 60 no-draft forg several sand and plaster cores which 
dimensions—with zero draft Diane k} d ti P have to assemble and hold dimensions 

s. Lockheed es ate he ’ . 

Ing ; ace . ma ve within + 0.03 in. across the joints. Cast- 


= average saving over convent il ing must conform to fuselage contour 

Ad ‘ 0.015 T ‘ »fec 
a machined parts comes to 40 cent within 0.015 in. To top it off, defects 
/ | considerably smaller than a pinhead 





| Alcoa supplies Lockheed w 


many close-tolerance, untapered 
rib forgings. The Airscoop Fittings 





1] . 
on the dollar. are cause for rejection . 
Let us show you what we 


a at do with aluminum in any forn 


’ ina Your Guide 
late, casting, forging, ext: ! 
~ 6 bmn _YALCOA GF. 60 the Best 


impact. Call any Alcoa sales office, ALUMINUM in Aluminum 
or write Aluminum Company of a a 
AIRSCOOP FITTINGS America, 2026-D Alcoa Buildi 


Alcoa no-draft forgings with contours 
forged to various angles. 


) . ri >, For exciting drama watch “Alcoa Presents’’ every Tuesday 
J ittsburgh 19, I a. ABC-TV, and “Alcoa Theatre’’ alternate Mondays, NBC-TV 


LOCKHEED’S F-104 STARFIGHTER 
Winner of the Collier Trophy for 1959. Currently holds world’s altitude record of 103,395 feet and all eight time- 
to-climb records. First airplane ever to hold world’s altitude, speed and time-to-climb records simultaneously. 








Here is Francis Alterman, Manager of General Mills 
Digital Computer Laboratory, checking one of our newest 
computers which he helped design. General Mills com 
puters, both analog and digital, are being used in missile 


guidance, bombing and navigation systems, automatic 
surveying and in industrial control. In future space travel, 
computers will help control navigational systems of space 


vehicles and will process data gathered in outer space 


General Mills engineers work today 


General Mills has been producing computers 
for nearly 20 years. Exciting new concepts 
in high speed magnetic tape units, ultra-high 
precision analog to digital converters and 
optical keyboards are examples of continuous 
developments in our over-all computer 
program. We work to improve reliability, 
increase speed, cut cost. 


Our research activities cover broad areas in 
physics, chemistry, mechanics, electronics 


Some of the studies rep 
ions in 


and mathematics 
resentative of these activities are 
vacuum, deuterium sputtering, dust ero 
stress measure 


sion, magnetic materials, 


ments, surface friction and phenomena, 


trajectory data and infrared surveillance 


In our engineering department, current 
projects include: specialized inflatable vehi 
cles and structures, airborne early warning 


systems, micro wave radar test equipment, 











Mars seen from one of its moons illustration from book written for General Mills by Willy Ley. 


to help you explore space tomorrow 


antennas and pedestals, infrared and optics, requirements. Our people have a wealth of 
inertial guidance and navigation, digital experience in complex military projects. 
computers—and many other activities. . 

I a. Write for free booklets: (1) Complete research, 


Our entire manufacturing department is engineering and manufacturing capabilities 
B a E 

geared to produce systems, sub-systems and of the Mechanical Division (2) New booklet 

assemblies to the most stringent military on General Mills computers. 


MECHANICAL DIVISION [ Seger! 
1620 Central Avenue, Minneapolis eee Mills 





Auxiliary Gas Turbines becoming a 
prime power source for industry 





AiResearch Gas Turbine Engines. naximum speeds, they run on alr 
the most widely used power source for mmediately in 
ng. air conditioning. cooling and weather 

of jet aircraft, now are becom- Present 


n prime ower applications 
ng a prime power source for industry. AiResearc! turbis 
Easier to maintain because of few earthn 


mov y tulipmen 
novin 


' 

small inde 
g parts, these lightweight gas pendent generator plants; marine use 
turbine engines develop more horse- helicopters 


/ ] 
ind smat 
power per pound ot weight and s1ze than cralt; 


conven 

i ; emergency power plants; air 
iny other engine. Achieving ditioning, heating and refrigeration 
their gre atom! ergy (closed evele is 


THE CORPORATE 


test efficiency 


AiResearch Manufacturing Divisions 


LOS ANGELES 45. CALIFORNIA @ PHOENIX. ARIZONA 


OTHER DIVISIONS AND SUBSIDIARIES: AIRESEARCH INDUSTRIAL © AIRESEARCH AVIATION SERVICE © GARRETT SUPPLY @ AIR CR SERS 
AIRSUPPLY-AERO ENGINEERING @© GARRETT MANUFACTURING LIMITED @© C.W MARWEDEL © GARRETT INTERNATIONAL 





PRODUCTION BRIEFING 





Raytheon Co. Hawk missile system 
will become operational with the Marine 
Corps May 2 when the Ist Light Anti- 
Aircraft Missile Battalion is activated at 
I'wentynine Palms (Calif.) Marine 
Corps Base. Helicopter-transportable 
battalion will comprise 24 launchers 
and 600 Marines grouped into four 
firing batteries, plus a headquarters and 
service battery. 


Lear, Inc., Santa Monica, Calif., will 
build autopilots for the Caravelle jet 
transport under follow-on contracts 
with Sud Aviation. Contracts for the 
Caravelle’s L-102 autopilot total $4 
million 


Rohr Aircraft Corp. has received 
$11.5 million in follow-on orders for 
components for the Boeing 707 and 
720 series (aft fuselage sections, pods 
and struts) and for the Convair 880 
pods and struts) 


Light Military Electronics Depart- 
ment of General Electric has been 
iwarded contracts totaling more than 
$4.5 million for follow-on production 
of AF/A42G-8 flight control systems 
for the Republic F-105D jet fighter- 


bomber 


First Convair B-58 Hustler unit, the 
43rd Bomb Wing (Medium), has been 
ictivated at Carswell AFB, Tex. Unit 
will have 36 airplanes and a compk 
ment of about 1,800 officers and air 
men in three squadrons 


Acronca Manufacturing Corp., Mid- 
etown, Ohio, will continue produc 
tion of its Pogo-Hi missile target drone 
under follow-on contract from the Army 
White Sands Missile Range. The 
Pogo-Hi, designed to test Nike, Talos, 
Sidewinder and Falcon’ missiles, is 
ground-launched to 80,000 ft. where the 
nose section, containing radar reflec 
tor and infrared emitter, separates from 


th engine 


Convair Division of General Dynam 
ics, Pomona, Calif., will develop the 
Mauler surface-to-air missile under $5.5 
million Army contract. The Mauler is 


Research Command calls for 
1960, delivery. The 2,200 mi 
via the Tennessee, Ohio and M 
Rivers and the Gulf of Mexic: 
lantic Ocean coastal waters, is 
to take three wecks 


Solar Aircraft Co. has recei 
tract from Aerojet-General for 
tion of rocket motor cases f 
Fagle air-to-air missile. 


National Research Corp. has { 
a Space Vacuum Laboratory 
bridge, Mass., for vacuum test 
sile and space programs. Dr. J 
Simons is director 


Northrop Corp.’s Nortronics Divi- 
ion will continue production of U. S 
Army-Raytheon Hawk interceptor mis- 
ile under contracts totaling $22,647,- 
500. Work includes ground handling 
equipment production and research. 


Collins Radio Co., Cedar Rapids, 
lowa, received a letter contract for ap- 
proximately $1.5 million in electronics 
systems for McDonnell F4H-1, North 
American A3J-1 and Grumman W2F-1 
ind A2F-1 aircraft. Included are UHF 
ommunications, Tacan and automatic 
direction finder navigation, radar iden- 
tification, instrumentation and _inter- 
phone systems. 








es ere 


1 mobile solid-propellant weapon de- 
igned to intercept short range ballistic 
missiles and tactical support aircraft 
The radar-guided missile will be fired 
from a.single tracked vehicle. 


HIGH-ALTITUDE PROSLEM—SOLVED BY CESSNA 


t helicopter, capacity for high-altitude operations. 
Continental engine, airplane-like configuration, 

bly of Cessna’s new high-performance CH-IC. 
yuntains in the U. S., the FAA-certificated CH-1C 
tures and density-altitude continue to deter most 


Problem: how to achieve, in a | 
Solution: the 270-HP supercha 
and aero-dynamically clean rot 
Capable of hovering over the high 
flies untroubled where winds, t 
helicopters. 


Todd Ship Yards Corp., Houston, 
lex., will construct a 180-ft. barge for 
transporting the Saturn space booster 
from Huntsville, Ala., to Cape Canav- 
eral. The contract for the $344,800 
barge from the Army Transportation 


Military 

Division, 
Wichita, 
Kansas 


High-altitude capability is just one of t 
4-place CH-IC is a highly practical aircr 
more of the ways Cessna “Problem-Sol 
is ever at work enhancing America’s 


ESSNA 
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MISSILE ENGINEERING 





By William S. Reed 


Atlas Engines Pass Qualification Tests 








ROCKETDYNE MA-3 cluster is the first intercontinental ballistic missile propulsion system 
to be qualified as a unit by USAF. The 60,000-Ib.-thrust XLRIO5NA sustainer is in center, 
flanked by two 165,000-Ib.-thrust XLR8S9NA-5 boosters. Duct at left is exhaust exit for 
heat exchanger turbopump for the far booster engine; one for right booster is barely visible 
Exhaust for sustainer heat exchanger turbopump is ducted into the engine’s exhaust nozzle 
shroud. Below, work stand is removed prior to firing. 


Canoga Park, Calif.—The MA-3 pro- 
pulsion cluster for the Convair Atlas-E 
recently became the first interconti- 
nental ballistic missile powerplant to 
pass Air Force qualification tests 

Rocketdyne Division of North Amer- 
ican Aviation completed the series of 
qualification tests in 19 days during 
which a total of 42 full-cluster runs 
were made All five engines in the 
cluster operated satisfactorily on every 
run. Components of the MA-3 pro- 
pulsion ystem, first cluster engine to 
be fully qualified before flight, are 
@ Higher-thrust XLRS9NA-5 — twin 
booster engines cach develop 165,000 
lb. thrust at sea level, up 15,000 Ib. over 
the previous MA-2 booster. Boosters 
burn for about 145 sec 
© Sustainer engine, XLRIOSNA-5, gen- 
crate ibout 60,000 Ib. sea level thrust 
and burns for about 300 sec., continu- 
ing after the boosters are expended and 
drop awa\ 

@ Vernier engines, XLRIOINA-7 which 
control the Atlas in roll and yaw until 
ballistic trajectory is achieved 

Weight reduction of 100 Ib. in the 
MA-3 cluster has been achieved mainly 
through the substitution of glass fiber 
for metal bands around the combustion 
chamber of the booster engin Layers 
of the glass fiber are wound around the 
critical arca and baked hard to serve as 
a strengthening matcrial to contain the 
force of combustion 

Reduction of about 15% in the num- 
ber of components to increase reliability 
and ease operational maintenance has 
been achieved partly as a result of a 
new control system which uses fuel from 
the missile’s tanks to operate all engine 
sequences. In earlier models, pneu 
matic and hydraulic svstems were used 
for these functions 

Qualification tests, MIL-E-5151, were 
conducted by Rocketdyne at its Santa 
Susanna facility on the five separate en 
gines forming the MA-3 cluster. Quali 
fication units were taken from the as- 
sembly line after appropriate acceptance 
tests had been performed. Acceptance 
tests consist of a minimum amount of 
running time designed only to check 
thrust alignment, perform necessary ad 
justments to the thrust vector and cali- 
brate thrust to assure that specific im 
pulse is above minimum. Mixture ratio 
also must be within 1.4% of nominal 
on the boosters and within 15% on the 
sustainer engine 

Qualification tests were run in two 
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separate categories—on individual com- 
ponents and on completed rocket en 
gine assemblies. Complete engine as- 
semblies were required to undergo a 
running time equivalent to 12 full-dura- 
tion runs. Of the total time, six runs 
had to be of the duration specified for 
the engines in actual flight, but 11 runs 
ictually were made. A total of 1,740 
cc. operating time was required for 
ich booster engine and 3,600 sec. for 
ich sustainer engine 

Qualification tests on the MA-3 en- 
gine began on a test stand equipped for 
simulating extreme environments. Com- 
plete cluster was stored at 160F or 
higher at 95% relative humidity for 
five days. During the high-temperature 
storage phase, rocket technicians wear- 
ing specially insulated high-temperature 
uits entered the chamber and inspected 
the engines and components for ex 
ternal corrosion 

Immediately following high-tempera 
ture storage, the environmental cham 
ber was removed from around the en- 
gines and a full-duration run conducted. 
Calibrations were conducted on each 
f the runs to ensure that specific im- 
yulse, mixture ratio and other perform- 
parameters were not affected by 


ENVIRONMENTAL CHAMBER has been removed from around the MA-3 cluster (above) 
after cluster was exposed to 160F in 95% humidity for five days followed by cold soak at 
minus 65F for 24 hr. Cluster is fired (below) as soon as the environmental chamber is 
removed. Ice is shown being shaken from the cluster two seconds after ignition. 


extreme te nper ature 


Temperature Lowered 


engin gain were placed in the 


high-temperature and high-humidity 
} 


“tt pel ‘ } 3 
amber, and temperature was lowered 


to minus 65F and held for 24 hr. As 
ipidly as possible, the environmental 
hamber was removed from around the 
| ind a full-duration run com- 
menced As in the high-temperature 
t erformance parameters were 
effects of the low-tempera- 
soak 

In addition to runs following extreme 
nvironmental conditions, two fixed 
gimbal runs and two operating gimbal 
runs also were made. Other character- 
istics demonstrated during the program 
vere that sustainer mixture ratio stayed 
within plus or minus 15% of required 
limits—propellant was monitored dur- 
ing engine run to measure the flow of 
RP-1] and liquid oxygen, and this mix- 
ture ratio compared with a value for i Pe 

required thrust ~ ¢ 
Mixture ratio of the propellant for 


the booster engines also was required 


FINAL PHASE of the qualification test program is disassembly (below) of the test cluster 
and inspection of all parts so the extent of wear during the tests can be determined. 


_ 


to remain within 1% of nominal from 
run to run—without adjustment to the 
mixture ratio control, mixture could 
not vary more than 1%. Booster and 
ustainer thrusts also were calibrated 
during each run to determine if these 
were greater than plus or minus 3% 
from nominal. Specific impulse also 
had to remain above the minimum set 
n every run 

During the cahbration series a total 
f 19 runs were recorded on booster 
No. 1, 20 on booster No. 2, and 18 


¢ ‘ 
Ss 








A GOOD RESOLUTION ON TAPE— 


Tape high frequencies, whip the dropout problem 


with “SCOTCH” BRAND High Resolution Tapes 





Richt HANDs UP, GENTLEMEN? Then repeat this 
phrase: “We resolve to get the tape that gets all the 
high frequencies —‘ScorcH’ BRAND High Resolu- 
tion Tape.” 

All levity aside, there’s no need to settle for 
second-best. With “ScoTCH” BRAND Tapes 158 and 
159 you get sharp resolution in high frequencies, 
good low frequency response plus the consistent 
performance of a untlorm tape 

Since “ScoTCH”™ BRAND high potency oxides are 
more efficient than ordinary oxides, a thinner coat- 
ing can be applied to the polyester backing, and the 
sensitivity at short (1 mil) wave lengths is still about 
342 db greater than that of ordinary oxides This 
thinner coating means a more flexible tape, permit 
ting the intimate tape-to-head contact so necessary 
to sharp resolution in the higher frequencies. Thanks 
to “SCOTCH” BRAND silicone-lubricated binder sys 
tem, backing and oxide are locked together as a 
system. Tape passes over heads friction-free, with 
even motion, minimizing phase and frequency shift 
distortion 

You can pack more pulses per inch, and get 
either standard or extra playing time with “Scotcn” 
BRAND High Resolution Tapes. Your dropout count 
is lower because uniformity is higher. Only “Scotcn” 
BRAND can draw on 3M’s more than 50 years of 
experience in precision coating techniques. The 
result is a consistent tape with a uniform coating 
you can depend on for reliable performance 

“SCOTCH” BRAND High Resolution Tapes meet 
your need for top high-frequency response even in 
pulse code modulation (PCM) and pre-detection 
(video) applications; so switch now from tapes that 
may well be made obsolete by new instruments. 

Whatever your application—data acquisition, re- 
duction, or control programming experienced 
“SCOTCH” BRAND technology has a dependable tape 
for the job. Sandwich Tapes 188 and 189 cut head- 
wear, climinate oxide rub-off, last 10 times longer 
than ordinary tapes. New Heavy Duty Tapes 198 
and 199 give long wear, minimize static charee 
build-up. High Output Tape 128 gives top output in 
low frequencies, even at temperature extremes. And 
“SCOTCH” BRAND Standard Tapes 108 and 109 re- 
main the standard for instrumentation 

Your nearby 3M Representative serves as a 
convenient source in all major cities. For details 
consult him or write Magnetic Products Div., 3M 
Company, Dept. MCJ-40, St. Paul 6, Minn. 


M Co 
*SCOTCH” is a registered trademark of IM Company, St. Paul 6 Minnesota 
Export: 99 Park Avenue. New York. 4.Y. In Canada: London. Ontario, 


SCOTCH BRAND MAGNETIC TAPE 


FOR INSTRUMENTATION 


Miiwntsora iin ano Jfanuracrusine compant 
eos WHERE RESEARCH IS THE KEY TO TOMORROW 





GM Displays Minuteman Transporter Mode! 
Mobile transporter-erector model for the Minuteman intercontinental ballistic miss 
shown poised over a silo hole, ready to lower the ICBM into position (AW Mar 
The concept was developed by General Motors Corp. (prime mover and rear bogic 
Aircraft Corp. (missile container) and Bendix-Pacific Division (hydraulic hoist 
Environment within the container is controlled. The transporter-erector is 63 ft 
weighs about 108,000 Ib. when hauling the Minuteman. A harness has been di 


automatically adjust to various stage diameters. 


runs on the sustainer engine. Simulta 
neously with the actual calibration 
scrics, a safety limits test series was con- 
ducted to demonstrate safe engine start, 
operation and shutdown with the fol- 
lowing malfunctions deliberately pro- 
gramed 

¢ High and low pressurization of both 
the main liquid oxygen and main fuel 
tanks. Over-pressurization applied to 
the tanks was approximately 10%. Low 
pressurization value was below the speci 
fied net pressure suction head. Vernier 
engine operation also was demonstrated 
with solo tanks both over-pressurized 
and under-pressurized. 

© Auxiliary power discrepancy resulting 
from low hydraulic and pneumatic pre 
sures was investigated, as well as high 
and low d.c. voltage in the clectrical 
system 

@ Mixture ratio variations beyond that 
required by MIL-E-5151 Sustainer 
mixture ratio of plus or minus 18 of 
optimum and booster mixture ratio of 
plus or minus 10% were tested and 
determined to be within safe operating 
limits. Additional stop-start reliability 
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ests were conducted, bringi 
ital number of tests during 
limits seri¢ 


, 
{ 
} 


lhrust chamber assemblic 
controls separately were 
individual tests. Chamber 
were calibrated and then g 

it 90, 95, 100, 105, and 1] 
thrust for full 


} 


duration 
ilso were given one full-d 
one short-duration run foll 
temperature soak, and tw 
cient duration to stabilize 
following low-te mperature 
651 Assemblies also 
to salt sprav, washing, 
dust 

Power controls and sub¢ 
subjected to extreme 
tests—static ikage, 


sand and 


n test cngu 
i¢ Rocketdyn 
disassembled f 
to determine the extent of 
the tests. 


} 





Minnesota Minne ano Misaeracrenine company 


Panoete 


oa petth teat by at 


For immediate information 

on “SCOTCH” BRAND 
Instrumentation Tapes, contact 
your nearest 3M branch office: 


ATLANTA, GA. — 732 Ashby Street, N.W. 
Telephone: TRinity 6-4401 


BEDFORD PARK, ILL. (Chicago Office)— 
6850 South Harlem Avenue, Argo Post Office, 
Telephone: GLobe 8-2200 (Chicago—LUdlow 
5-7800) 

BUFFALO, N.Y.—330 Greene Street (P. O. 
Box 2012, Zone 5), Telephone: BAiley 5214 


CINCINNATI, OHIO—4835 Para Drive, Tele- 
phone: ELmhurst 1-2313 


CLEVELAND, OH!O— 12200 Brookpark Road, 
Telephone: CLearwater 2-4300 

DALLAS, TEXAS—2121 Santa Anna Avenue 
(P. O. Box 28158), Telephone DAvis 7-7311 
DETROIT, MICH.—411 Piquette Avenue, Tel- 
ephone: TRinity $-7111 

HIGH POINT, N. C. — 2401 Brevard Street 
(P. O. Box 151), Telephone: 3496 


HONOLULU, HAWAII—1410 Kapiolani 
Boulevard, Telephone: 996-483 


LOS ANGELES, CALIFORNIA—6023 South 
Garfield Avenue, Telephone: RAymond 3-6641 


NEWTON CENTER, MASS. (Boston)—1330 
Centre Street, Telephone: DEcatur 2-9810 


PHILADELPHIA, PENN. — 5698 Rising Sun 
Avenue, Telephone: Pligrim 2-0200 


RIDGEFIELD, NEW JERSEY (New York)— 
700 Grand Avenue, Telephone: WHitney 3- 
6700 (N.Y.—OXford 5-5520) 

ST. LOUIS, MISSOURI—10725 Baur Boule- 
vard, Telephone: WYdown 1-1320 

ST. PAUL, MINNESOTA—367 Grove Street, 
Telephone: PRospect 6-8511 

SEATTLE, WASHINGTON— 3663 First Avenue 
South, Telephone: MUtual 2-5550 

SOUTH SAN FRANCISCO, CALIFORNIA— 
320 Shaw Road, Telephone: PLaza 6-0800 


& 
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For General Purpose 
DC Recording — Model 320 


For recording two variables 
simultaneously, the Model 320 
provides a versatile, 
transistorized amplifier for each 


two channels input signal. The rugged 2- 

k al channel recorder assembly has 
eep a heated stylus recording on 

two 50 mm u ide rectangular 

ft coordinate channels, 4 

a Cc Cc U ge) = pushbutton chart speeds, and 
6 inches of visible chart. 

The Recorder can be placed 


y . . 
gel 2 h a Cc vertically, horizontally 
a ' or at a 20° angle. 
r Cc ' r C | MODEL 320 SPECIFICATIONS 


Sensitivity: 0.5, 1, 2, 5, 10, 20 mv/mm end 
vicm 
Frequency Response: 3 db down at 125 cps, 


OF RESEARCH, DESIGN, , eee 


Common Mode Voltage: «500 volts max 
TEST DATA ea Common Mode Rejection: 140 db min. OC 
= Calibration: 10 mv internal «1% 
% j Output Connectors for each channel accept @x- 
ternal monitoring ‘scope of meter 
Price: $1495 


NEW SANBORN PORTABLE DIRECT WRITING RECORDERS 
FOR IN-PLANT, LABORATORY OR FIELD RECORDING 


\ 


} 


VV V 


: of this 21 lb. brief case 
re recorder are available — Model 301 


V 


or AC strain gage recording, Model 299 
for general purpose DC recording. Both 


V 


V 


nediately visible, inkless 


\ 


heated stylus on 40 division 

j coordinate charts. 

y response to 100 cps... 5 and 
chart spec da... approx, 


ord visible in top 


<< 
<— 
—. 
—<— 
.. 
= 
e 





MODEL 299 SPECIFICATIONS 
Combines the dependability of transistors with 
a’ the high input impedance of vacuum tubes for 
single channel reliable broad-band DC recording 
Sensitivity: 10, 20, 50, 100, 200, 500 mv/div 
and 1, 2, 5 and 10 v/div 
MODEL 301 SPECIFICATIONS Input Resistance: 5 megohms balanced each 
The amplifier section of the Mode! 301 is an all- side to ground 
transistorized carrier type with phase sensitive Common Mode Voltage: «2.5 volts max. at 10 
demodulator. The power supply and internal mv ‘div sensitivity increasing to «500 voits 
oscillator circuits are also transistorized max. at other sensitivities 
Sensitivity: 10 uv rms/div (from transducer Common Mode Rejection: 50:1 most sensitive 
Attenuator Ratios: 2, 5, 10, 20, 50, 100, 200 range 
Carrier Frequency: 2400 cps interna! Calibration: 0.2 volt internal «1% 
Transducer Impedance: 100 ohms min Output Connector: for external monitoring 
Calibration: 40 uv/volt of excitation scope or meter 
Output Connector: for external monitoring Price: Mode! 299 (with zero suppression) $700 
scope or meter Mode! 299A (without zero suppression) 
Price: $750 $650 
All prices are F.0.B. Waltham, Mass., within continental U.S.A 
and are subject to change without notice 


Contact your Sanborn Salea-Engineering representative for complete information, or write 
the main office in Waltham. Sales-Engineering representatives are located in principal cities 


throughout the United States Canada and foreign countries. 


SANBORN S@ COMPANY 


INDUSTRIAL DIVISION 175 Wyman Street, Waltham 54, Mass, 












































narily by a division of Aerojet under Army contract. 


TEST STAND for NASA-Rocketdyne F-1 1.5-million-lb.-thrust engine was designed | 


— weaagieh 1.5-Million-lb. Test Unit 


Edw ands AFB, Calif.—Test stand her the rol iSion The test stand, designated 1-B, 
ymodate two 1.5-mil ral ) ti f t ider construction bv the Army Corps 
f Engineers for the Air Force, and the 


i ’ 
hamber liquid fue if f 
t or unit to be tested in 1 


iltancously is mor t tis the 1.5 
vith construction rengt t t ion-lb.-thrust single chamber I-1 
eted Oct. | truct equir t gine being developed for National 

leflector suppor f ze when th ronautics and Space Administration 

br hiring t st the Rocketdyne Division of North 


was designed 


COMPLETED 1-B test stand is shown in artist's conception above 
At right, the liquid fuel engine is being test fired at Acrojet-Gen- 


cral’s Sacramento facility. 
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MACE 
TITAN 
HAWK 
ATLAS 
SNARK 
NIKE 8 
BOMAR( 
NIKE ZEUS 
SPARROW | 
SPARROW |! 
s SPARROW I! 
‘| NIKE HERCULES 
SIDEWINDER 
REGULUS I! 
VANGUARD 
REDSTONE 
JUPITER ¢ 
PERSHING 
BULL PUP 
MERCURY 
POLARIS 
CORVUS 


FALCON 


“> Designs Assembly Savings nto 
Critical Minioture/Instrument Boll Bearings / 


Helping customers simplify instrument assembly is a 
specialty of the N/D engineering group. How? Through 
creative Miniature/Instrument ball bearing application 
and design. Often, a new ball bearing design will pro 
duce assembly savings in excess of its additional costs 
Integral ball bearings, too, very often cut down difficult 
and costly hand assembly of shaft and parts. 


A timely example of N/D customer assembly savings 
can be seen in Nike Ajax and Hercules missile ground 
support. Here, special N/D Instrument ball bearings are 
now used in precision potentiometers. New Departure 
engineers recommended eliminating two single row 
instrument bearings, mounted in duplex and requiring 
precision spacer and separate guide roller. They 


i) 


replaced this assembly with a special N/D double row 
high precision instrument ball bearing with integral 
outer race guide roller . . . and shaft mounted with a 
nut. This one recommendation produced cost savings 
of over 400%! In turn, the customer was able to reduce 
the potentiometer selling price to the government 
What's more, the New Departure Instrument Ball Bear 
ings improved potentiometer reliability! 


You can look to minimum assembly costs and unsur 
passed reliability. Include an N/D Miniature/Instrument 
Bearing Specialist in your early design level discussions 
For immediate information or assistance, call or write 
Department L.S., New Departure Division, General 
Motors Corporation, Bristol, Connecticut 


al 
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MINIATURE £ INGTRUMENT BALL BEARINGS 


you can build around 





Now 2 to 3 
week delivery. 
on popular 
ORD items... 


ERECTION of steel superstructure of test stand at Edwards AFB for the F-1 engine i 
complete, but internal instrumentation will not be finished for several months. 
manufactur 


struction of large 


test facilities 


American Aviation, Inc. Concrete por 
tion of the structure. is approximately 
125 ft. high and contains 12,000 cu. vd In addition to the 
teel superstructure wards Actron ha design 
3 t stands in |] 
f 


new 
of concrete The 
supports the propellant tanks and the 
turn, 1s bolted to ¢ of firing eng 
n top of the con hr more This grouy 

These plates are s¢ ystem Test Stan 
sc\ om rsenal at Huntsvill \ 

that 1s rated a 5 million Ib. th 


engines, and it, in TINS 
large bearing plates 
crete foundation 
foundation through 
eral long pr teel cables so 
structural deflections during test firings 
will be kept to a minimum 

Condition of the test 
he performan of the 
gines under test will be recorded during 
cach Strain gages in the foun Los Angeles, 


dation and the 


cured to th 


tress d 


Army Studies Radar 
For Missile Detection 


Calif.—Ex; Mark 7 Mod 0 

exhaust deflector plate rogram ¢ the eff f fark 7 Mod 1 
unit will be m that tark 12 Med © 
1 ' ark 12 Mod 1 
allowable ress irc not exceeded 0 istic mi lark 16 Mod 1 
Altogether, 600 circuits will be pro ducted on th cifi i Mark 16 Mod 3 


vided for engine t stand data 


1! 
stand as well 


is ft rocket en 

Size 15 Servo Motor 

Size 15 Servo Motor 
Size 15 Motor Generator 
Size 15 Motor Generator 
Size 18 Motor Generator 
Size 18 Motor Generator 
(For transistor circuits) 


hr ¥ 

hring 

termi) 
rmine 


nitored to sec 


ind te 
The addition of our second factory 
means delivery in six to twelve weeks 
29n many other G-M Servo Motors 
and Motor Generators as well; sizes 
3 to 18, including other BuOrd items. 


Water Pressure 


tems on the stand 
larger than those 
About 


of water will be 


Liquid handling 
will be eral tim 
on test stand 
450,000 Ib. per 
expelled at high pressure down the exper nt 
exhaust deflector plate to keep it from Ordnance Missi 
o hot, and propellants will and Guided Miss 
supplied at the rate of about A special radar 

when two F-] it Roi Namur Island in 

Islands, 45 mi. from the A gente ¢ 
tied into Zeus installation on Kwa 
currently Experiment 
stand. A unarmed _ target 


this stand Arm\ 


] Bae oe 
y plans to launch from 
Island, 1,402 mi. from Roi N GM) 
an outgrowth of for more than a year for mis 


Similar } : ‘ 
; iP \| mr 
from Atlantic Missile Range ( ) Nt 0 OLOTS 
AB a N 


now mS 


min 
*Now Bureau of Naval Weapons 


lal 
Agency 


1} 
installation 


becoming t 
have to be 
700.000 Ib per 


Ask also for 

full information; 

G-M Recommended 
Specification No. 665 
and Catalog. 


min th 
it once gurosteTs 


engine irc hiring 

Che 1-B test stand will be 
the existing control center 
used with an existing test 
780 ft. tunnel will connect 
with 1-B 

Aerojet’s Aectron 
bv B. F. Rose, Jr. is 


the company’s Architect-Engineer Di 





will be 4 nN | 


missile 


Division, headed program has been 


RIES 


vision 
It is interested in electronic nuclear 
design as well as the design and con- 
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USS Mariner, operated by Ra d-M LABORAT 
poration of America for the An I 4328 N. Knox Avene + Chicogo 41 


ARPA sponsorship. 








LIFEGUARD STATION 


for a man in space 


The vital Cape Canaveral nerve center for Project Mercury, the U.S. program to put a man in 
space, is being designed and built by Stromberg-Carlson-San Diego. Display information 
about the flight will be fed to the operations room from computers and from a world- 
wide network of tracking and telemetry stations. One wall of the 40 by 60 ft. 
operations room will be a large map display, visually summarizing all pertinent 
information about the flight. It will show the capsule moving along its orbital 

flight path around the earth and will also show the location, range and status 

of all ground based equipment and communications links. The operations 

room will contain display consoles presenting information to the Flight 

Director, Chief Flight Surgeon, Capsule Communicator, Flight 

Dynamics Officer and other decision-making personnel. For 

information on how Stromberg-Carlson-San Diego can help 

solve your data/display problems, write to Department 

A-38, 1895 Hancock Street, San Diego 12, Calif. 

Telephone CYpress 8-8331. 


STROMBERG -CARLSON AN DIEGC 
a ovision of GENERAL DYNAMICS CORPORATION 
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_ ENGINEERS 


work on these 
rewarding projects 


THE OPPORTUNITIES: 

Designing the “Lifeguard Station” 
for Project Mercury (opposite 
page) is just one of the challenging 


projects at Stromberg-Carlson-San 


Diego. Others include development 
of high-speed electronic printers 

that print up to 1% million magazine 
labels daily, microfilm printers that 


Titan Hard-Base Tests Planned This Year oe ee See 


puters, and display consoles for 
First-stage Acrojet-General LR-87 engine for USAF-Martin Titan intercontinental : jet-age air traffic control. 
missile produces 300,000 Ib. thrust (AW Aug. 24, p. 26). Drawing below shows 
launcher that will be typical of those at all Titan underground bases. First in te THE COMPANY: 
firings will begin this year. Underground blockhouse (AW Nov. 30, p. 28 Stromberg-Carlson is a division of 
part of the hardened base, is not shown. Elevator lifts Titan to surface for firing General Dynamics Corporation, 
THE LOCATION: 
San Diego, California is a world- 
famous resort area on the Pacific 
Ocean, adjacent to Mexico. It offers 
the finest year-around climate 
in the U.S 


LEARN THE 
STROMBERG- 
CARLSON- 
SAN DIEGO STORY! 
SEND FOR THIS 

* FREE BOOKLET! 














Dept. 0-38, 1895 Hancock Street, San Diego, Calif. 
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The directional antenna and its mount have become symbols 
of the missile age and its advancing technology. Representing a 
challenging complex of mechanical and electronic problems, they 
demand the utmost in ingenuity and precision for their solution. 


Reeves has over ten years of diversified experience in the co- 
ordinated design and development of two and three axis antenna 
mounts and their related servo, radar and computer instrumenta- 
tion. Currently actively engaged in the DISCOVERER and PROJECT 
MERCURY PROGRAMS, Reeves has produced antenna systems for 
the TERRIER and MATADOR programs, as well as a wide range of 
mounts for other missile tracking and guidance applications. 


If your projects involve development of advanced antenna pedestal 
equipment and systems for search, tracking, guidance or control, 
it will be worth your while to contact Reeves. 





antenna 
systems 
capability 


Qualified engineers seeking reward 
ing opportunities in these advanced 
fields ore invited to get in touch 
with wus. 


REEVES INSTRUMENT CORPORATION °« A Subsidiary of Dynamics Corporation of America * Roosevelt Field, Garden City, New York 
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POLARIS submarine, the atomic-powered George Washington, carries 16 missiles 


in tubes aft of conning tower (AW Jan. 11, p. 32). 


Navy Opens First Polaris Support Plant 


By Craig Lewis 


Charleston, $. C.—Navy has opened 
1 $27.5 million Polaris depot here to 
issemble components into missiles and 
load them on fleet ballistic missile sub- 

Facility is the Navv’s tink 
between the production line and the 
flect 

Naval Weapons Annex is 
facility built to handle Polaris assem- 
bly, maintenance Missile 
ymponents arrive here in 14 different 
parcels from Pol 


» mixed Navy-contractor crew is in- 


marine 


ind loading 


ins contractors, and 


spect 
varhead, guidance and two rocket stage 
storing them. As sub 
marines go into service later this vear, 


assembled, armed 


ing them, assembling them into 


packages, then 


the missiles will be 
with their thermonuclear warheads and 
loaded into the submarines’ 16 launch 
tubc ‘ 

Navy built its Polaris plant near the 
Naval Ammunition Depot here becaus« 


it cost less t 


build than other proposed 
It also is close 
to the Charleston Navy facilities which 
will be used a i home port by the 
USS George Washington and Patrick 
Henry and the FBM tender USS 
Proteu Annex cost $10.5 million to 

build and $16 million to equip 
NWA even miles up the Cooper 
r from Charleston Harbor and has 
idvantages of access to the sea and 
free port It is just north of 
immunition depot with its 1,000 
FBM ships will be abl 


newly-dredged four mil 


Atlantic Coast locations 
} 


Ri 


DIcT, ind 
sail Ip l 
1annel to the pier for missile loading 
As Polaris enters the final stages of 
program leading to operational 

» next fall, the weapons 
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innex will be assembling and 


out some of the instrument 


hicles to be used, including t 
mented missile each new subi 
fire as part of its training an 
gram 
Polaris prime contra 

Aircraft ( 

tioned h 

to the Na 


ties for han 


a 
ling the missile 


; ] 
heed group compiement 


personnel. As N 


contract ! 
with the missile 
group W ll be reds 
ibly reaching a minimum 
1961 

Weapons annex includes 


+} 


concerned with handling th 


tem, plus 36 magazines spr 
S80 acre 
sembled m 
Ay ] 

nnex aiso 
railroads, h 

Contract 
ince systen 
non-dang ymponent 


300 sq. ft. Inert Proce 





Polaris Mixing Process 
Washington—Navy and Aer 
eral Corp. have de veloped a cont 
mixing process for Polaris solid 
lant that is termed cheaper 
capable of more uniform qualit 
Unlike th 


batch mixing method in which 


previous methods. 


batches were mixed at onc 
new continuous processing syst 
paring only 20-25 Ib. of prop 
given time System permits 


testing of propellant quality 











where they are inspected and stored 
until needed. Test equipment includes 
two General Electric guidance check- 
ut computers, which simulate the fire 

yntrol system, and a Nortronics auto- 
natic missile checkout set. 

Acrojet-General solid propellant en- 
gines are inspected in the 5,489 sq. ft. 
Motor Processing Building, which has 
radiation, boroscope, ultrasonic and 
pressure inspection equipment, then 
they are sent to storage or to the assem- 
bly building, depending on require- 
nents. 

Warheads and re-entry bodies ar 
nspected and assembled in the 3,302 
q. ft. Re-Entry Body Assembly Build- 
ing. Warheads are stored separate from 
the assembled missile. 

Container Repair Building is used to 
tore and maintain the shipping and 
handling equipment for Polaris. Equip- 
ment Building handles upkeep of sup- 
port equipment 

Polaris is assembled in the 14,962 
q. ft. Missile Assembly Building. Here, 
uch inert parts as the GE guidance 
ystem are joined to the two rocket 
tages and the missile is assembled with 
evervthing but the warhead. The build- 
ng has two GE guidance checkout com- 
puters and five missile checkout sets 
for its three assembly lines. Checkout 
process will be automatic and will take 
four minutes when all: the equipment is 
nstalled. Checkout set runs the 
Polaris checkout automatically, 
ng instructions to the guidance check- 
ut set, and it analyses results 

During assembly, the completed mis- 


incl 
mciud- 


sile, minus warhead, is installed in a 
ontainer for storage This container 
holds the missile in magazine storage 


is installed in a second container for 
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ON THIE IL 


TRAINERS FOR A MACH 2 NAVY 


With ever a watchful eye on the taxpayer’s dollar, the Navy is quick to utilize any sys- 
tem that will save training time, costs, accidents. Such a system is the 500 mph T2J 
Buckeye jet trainer, designed and built by the Columbus Division of North American Aviation. 

From primary training right up through carrier indoctrination—that is the philosophy 
and concept of the T2J. By combining multiple training stages “under one roof,” the T2J pro- 
duces pilots for Mach 2 combat planes in the same time as it took to train them for the 
360 mph fighters of World War II. 

Sophisticated planning makes the T2J a favorite with ground crews as well as with the 
men who fly her. Related consoles and systems are located on the same side of the fuselage 
for easy trouble-shooting —AC systems on one side, and DC on the other. Components are 
shelf-mounted for instant interchangeability, and engine exchanges can be accomplished in 
less than 30 minutes. 

An outstanding safety feature of the T2J is its rocket-catapulted escape system which 
functions regardless of speed or altitude, and which has already saved lives in the service. 

As an aircraft of diverse talents, the T2J “all-in-one” trainer was expressly conceived to 
support the prime factor in Naval air power for years to come: the manned weapons system. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. —& . 





Veronique Attains 130-mi. Altitude 


Veronique, French research missile, recently attained 130-mi. altitude in tests at ¢ 


Bechar in the Sahara. Maximum altitude is 145 mi 


The 21-ft. vehicle is initially 


by four cables which uniformly unwind from a drum located under the platform 
which the missile is fired. Outriggers extending from the rocket’s fins receive thes: 
and maintain stability until upward motion is sufficient to allow aerodynamic forces t 
on the control surfaces. Vehicle is scheduled to be used in studies of propagation of 
magnetic waves at high altitudes. Veronique is used to sample wind velocity, bar 


pressure and temperature at-altitude. It has been used to eject sodium clouds. 


Ipping erseas, to Cape Canaveral 

lsewher Storage magazines have 
lled iwironments, but the 

individual capability for 

] environment 

installed and stored in a 

ntainer ( 


ontainer and war- 


n 
ittached to the missile anc 


r when the complet missile 
ut for 
eapons Annex must keep at 
iles ready to load qui kh 


1 } 
irrives at the loading 


_ 


ubmarine loading 


the submarine 
target must be ke pt 
ninimum 
Annex has a flexible trans- 
portati tem. Components can b 
received by rail or truck, or thev ca 
uirlifted and unloaded at a special pad 
isolated from other facilities at Char] 
ton Municipal Airport. After the mis 
ile is assembled, it can be carried by 
rail or truck to the pier for loading with 
a new $551,000 portal crane 
Missile is swung onto the ship in its 
container. Container is fitted over the 
submarine launch tube, and the missile 
is lowered into the tube with equipment 
contained in the missile. Missiles can 
loaded on submarine tenders 
from the pier 
hese tenders will supply Polaris subs 
at sea, and will be able to load missiles 
under relatively calm sea conditions. 


ilso be 
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Which of these 
Craig skills and 
services 
can help you ’ 


Systems housing — light weight 
aluminum shelters, vans and trailer 


Systems components — telescor 
ma : , 


transit cases, cabinets, ¢ 
installation service - 
mn of transportable syst 
final checkout. 
Systems packaging research — engin 
and development for ground 
electronic equipment protection. 
Complete production facilities — to 
complete packaging assignment. 
A unique “aluminum-chemical research 
engineering “brainpower pool g 
virtually any problem in aluminum ed 
plastic fabrication. 
WRITE TODAY FOR CRAIG'S NEW COM- 
PLETE 16 PAGE CAPABILITIES BROCHURE 


SYSTEMS, INC 


Dept. B-5,360 Merrimack St., Lawrence, Mass. - Tel. ¥ 


Business systems and equipment are another Craig 
LeFebure Corporat Cedar Rapids, lowa — 




















3-LOBE DESIGN 


Exclusive M-D 3-lobe design 
odds strength—-reduces 
torsion. Dynamically balanced 
rotor permits higher speeds 
—greater pressures. 


Why M-D rotary 
positive blowers 
develop higher 


pressures . oe 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 


multi-stage. 


1 


o 1000 » orm 


4000 5000 6 
CAPACITY CURVES FOR 12 PRG DELIVERY PeeisuRE 


M-D BLOWERS, wc. 
RACINE, WISCONSIN 


~~ 


A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC. 
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WHAT'S BEHIND 
A BMEWS RADAR? 


Years of experience—for as early as 1954, General 
Electric had conceived and developed radar equipment 
capable of detecting ballistic missiles at 1,000 miles. This 
was the forerunner of the AN FPS-50 surveillance radar 
being provided by General Electric under subcontract to 
RCA for the Air Force Ballistic Missile Early Warning 
System (BMEWS) 


The AN/FPS-50 


excess of 2.000 miles. ; 


radar equipment, with a range in 
; a singular example of achievement 


in defense electronics. It is another milestone in General 


, ; 
Electric’s sustained engineering effort to develop and pro- 


duce equipment to meet the unprecedented detection prob 


lems posed by ICBM’s 


Phogress /s Our Most /mportent Prodvct 


GENERAL @® ELECTRIC 


DEFENSE ELECTRONICS DIVISION 
HEAVY MILITARY ELECTRONICS DEPARTMENT 
SYRACUSE, NEW YORK 


ee 
a oe @° * 


\ be ee Bhat 
\tente Lote ¢ 














First flight of Avco RVX4 materials research re-entry vehicle was made Jan. 26 on Atlas 44 D from Cape Canaveral, Fla. 


Avco RVX-4 Re-Entry Vehicle J mop t 
First Launched on Atlas 44-D =~ 


Avco RVX-4 materials research re-entry vehicle is a forerunner of the 
Mk. IV operational nose cone originally programed only for USAF- 
Martin Titan. Test vehicle flew on Titan G-models Feb. 24 and 
Mar. 22. Avco data cassette, including tape recorder, power supply, 
flotation balloon, skirt parachute, dye marker, shark repellent, Sarah 
beacon transmitter and flashing light was ejected at supersonic speed 
and recovered on both flights. Avco is developing Minuteman re- 
entry vehicles, 
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NEW GILFILLAN “TALKING RADAR” 
TAKES THE GUESS OUT OF JET LANDING GUIDANCE 


Supersonic jet speeds leave no margin for error inevitable when a 
radar operator must visually estimate aircraft position, decide guid- 
ance required and communicate three-dimensional data to the pilot. 


The solution: New Auto Voice GCA —Gilfillan’s new “talking radar” 
that is also a “thinking radar.” 

Through every moment of landing approach, Gilfillan Auto Voice 
GCA Radar computes precise aircraft position with infallible elec- 
tronic accuracy...selects required data from a standardized R/T 

voice drum...transmits this guidance to the pilot instantly, including 
instant warning and course correction should the jet begin to deviate 

from safe approach limits. 


30-TRACK VOICE DRUM 
includes pre-recorded stand 
, : ain , , , il “' ardized R/T commands on 27 
Che pilot is assured the infallible, accurate, instantly de 1 guid- senda bimnetumiameeceed 
ance that is vital for jet operation. The radar operator 1 tors the ing data needed at an individual 
approach, with undistracted readiness to communicate ectly to location. Also has multilingual 
the pilot in the event of any emergency capability 
Gilfillan Automatic-Voice GCA Radar eliminates one m yblem 
of the human equation in the jet age 


GILFILLAN FORESIGHTED PLANNING SAVES TIME AND TAX DOLLARS 


Aircraft, missile, and space vehicle design is zed, and proven many times over. 


advancing so rapidly that ground electronic 
systems produced to meet current needs are 
in the process of becoming obsolescent at the 
time of installation. 

The cost of replacement of such systems in 
terms of tax expenditures is self-evident. Less 
evident, equally important, is the cost of new 


development and production, new installation, 


new operator training and new spare parts 


Only experienced, foresighted research and 
development and on-time production can stay 
ahead of jet and space age advances. Gilfillan’s 
on-time record is outstanding. Gilfillan ability 
to design for planned non-obsolescence ts 


example is Gilfillan Auto Voice GCA — 
essory to flexibly designed GilfillanGCA 
r systems in operational use throughout 

rid since 1944. New Auto Voice adds 


ge capacity to these existing and proven 


stems—in minimum time, at minimum 
nd with minimum changes in training 
re part supplies. 
n’s experienced, foresighted planning 
uilable for complete research, develop- 
id production in the fields of Air Navi- 
Electronic Countermeasures, Missiles 
ms and Instrumentation, Radar Trainers 
y»und Support Systems 


GILFILLAN DESIGNS FOR PLANNED NON-OBSOLESCENCE 


Multi-aircraft automatic- 


Gilfillan 


Gilfillan Plants in Southern California 


PADQUARTERS: 1815 Venice Boulevard 


Los Angeles, California 
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MICRO AND PICO surface passivated microminiature transistors, left and right, respectively, (left) are compared with single grain of com 
mon table salt. Dimensions of the smaller pico transistor are shown (right). Both transistors are in development at Pacific Semiconductors, 
Inc. Specifications on the pico will be issued by Pacific later this week. 


Smaller Transistors Will Be Introduce 


By Barry Miller 


New York—A new 


' ' fror 
miniature 


sealed mict 

tended for use with many of 
component density packaging 
niques being proposed for airb 


puter systems will be introduced 


avionics industry during the 1 


of this vear 


These components are 


y 
5 


satisfy a growing need for 
stors created by the 

substrate 

for which standard-size 

transistor packages are too 

bulky. They will be electri 
counterparts of 

types now on the 

new transistor 

the TO 18 case 

package generally ivdal 

find extensive a 

ing the next 

terval is 

transition period 
ponent packaging 

anticipated solid-state 


circuit. 


wafer or type 


trv, may 
two years 

1 
optimistic ally 


1 

i 

1 
t 
t 


retTwet 


Spacing Limited 

Transistor can size frequently limits 
the minimum spacing between layers of 
components in the microcircuit pr 
grams, whether they be the various two 
dimensional schemes of Diamond Ord- 
nance Fuze Laboratories (AW June 16, 
1958, p. 243) or International Re- 
sistance Co. (AW Nov. 2, p. 79); the 
RCA-Army Signal Corps Micro Module 
(AW Apr. 13, 1959, p. 75), the Bur- 
roughs’ Macro Module (AW Mar. 21, 


94 


ind Varo molecular circuit (AW 


14. p 85 Because the semicon 
occupies only a fraction of the 


parts 

ittempted to do 
stor can (AW Jun 
hazard 
contaminatio 


despite the 
semiconductor surtace 
Other components, such as resist 
itors and inductors, as well as cot 
which do not present the 
emiconductors, ar 
point where th 
( sputtered 
techniques, thereby 
pace economy 
however, the 
n the 


components, as 


components in 
ting 


currently 


verge ot Ware 
if 1s 


semiconduct 


marketi 


liodes which 


ng miniaturized 
be compatibl 
ize reduction with the latest concep 
if dep ssive components , 

I'wo basic approaches te the smaller 
transistor, both of which use standard 


iccepted semicondu 


ind promise to provid 


miconduct 
or technology, 
housing for the currently available lower 


r level transistor tvpes, are evol 


OW CI | 
ing. These approaches are 

© Metal-te-metal or metal-to-glass en- 
capsulated packages as illustrated by 
transistors which will be marketed later 
this year by companies such as Texas 
Instruments, Inc., Philco Corp., and 
lransitron Electronics Corp 

e Surface passivated transistors of the 
type displayed by Pacific Semiconduc- 
tors, Inc., at the recent Institute of 
Radio Engineers Convention here 


Within these two broad approaches, 


varying techniques, different size and 
shape units are being investigated. Sur 
i method of placing a 
semiconductor 


table. so that it 


face passivation 
pro urftac 
t passive, OF 
t with the atmosphere, is 
tech- 


beoty 


on th 


t two speci 
was deve loped it 
in Murray 


1959. p 


Laboratorice 


Nov lf 
re oxidize licon to 
il over th 

Pacific Sem 
1 form of chemical treat 


h th 


scm 
ict with 

1. 
incall 


rutside 
urface 
certain quarters of 


perhaps created br me 


uncasine vel 
tors in 
uncased tran 
ition 


iculties 


1 resulting predispo 


with 


r encapsulating techniques 


Marketing Plans 


\ few of the companies developing 
the new microminiature transistors, and 
their market plans arc 
¢ Fairchild Semiconductor Corp.— 
Mountain View, Calif., firm has a full- 
scale research program on microminia- 
ture transistors to be made smaller than 
the TO 18 package. Metal-to-metal, 
metal-to-glass and surface passivation 
approaches are being investigated. Pack- 
age size and shape have not been finally 
determined but the firm expects that 
its entire line of transistors as well as 
new transistors developed and marketed 
in the next six months can be packaged 
in a two-dimensional form. If the mar- 
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This Year 


ket conditions appear to warrant it, Fair- 
hild hopes to bring the new transistors 
ut by the end of the year, according to 
1 company spokesman. 
@ Pacific Semiconductors—This 
pany, which has been making 
diodes without cans for the past year, 
climinating surface carriers by surface 
passivation, has two types of micromin 
referred to as the 
micro and pico transistors The micro 
transistor, which has flat gold-plated nb 
bon leads 1 rectangular shaped pack 
ige, 40 x 80 x 35 mils, while the smaller 
M mils) has a large 
gold-plated ribbon collector lead. Pico’ 
I mitter leads were barely vis 
ible when the unit, placed on polysty 
foam, was displayed in a glass show 
ec at the IRE show 
Pacific designed these transistors in 
free-running multivibrators which it 
made for the RCA-Army Micro Modul 
ind IR¢ microcircuits 
¢ Philco Corp.—Company is fol 
the metal-to-gla package approach, 
which it will describe at the forthcom- 
ing Electronic Components Conference 
in Washington. Flat package will meas- 
ure 125 x 180 x than 60 mils 
ind will house any type of standard 
It will have small 
lugs at its long ends so that the pack- 
ige can be dropped into drilled holes in 
or glass substrate of a micro- 
circuit. Three of these transistors could 
be placed on a single wafer of the RCA 
Signal Corps Micro Module, according 
to Philco. By this fall, the firm will 
sample the industry with these devices 
@ Radio Corp. of America—Under both 
Signal Corps support and to a degree 


com 
micro 


iature§ transistors, 


pico (25 x 25 x 15 
mast ind 


rene 


wing 


less 


computer transistor 


ceramic 
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MICROLOGIC ELEMENTS, which perform specific computer functions, are silicon slabs with junctions and resistors diffused onto a semi- 
conductor base and packaged in a single can, removed (left). Elements in array (right 
expected to slash cost of digital computer by 70 or 80%, according to developers, Fair 


may be available toward end of this year and are 
hild Semiconductor Corp. 


with its own funds, RCA has d 
micro-clement transistors, 


keted this year, probably by this sum- 
ner, according to a second source 
size than the TO 18. The line e Transitron Electronic Corp.—Com- 
9 2N404,  electricalls pany is in advanced development work 
physically than the st nm microminiature transistors, to be 
2N404. Firm is expected t put on the market within three months. 
Micro Modules available to th The firm has an entire line of 
industry do-it-vourself”’ diffused silicon microdiodes, including 
10 in. 12-not fast switching, very fast switching and 
micro element tra high conductance diodes, voltage regu- 
industry ind Stabistors 
idea, as expressed at a pri ' This size reduction in encapsulated 
ponsored transistors, and in passive components, 
the IRE ¢ reates whole new problems in physical 
need the nd mechanical standards for the com- 
onent manufacturer. 
Initial steps toward solutions to these 
tandards problems are being mace by 
special _microminiature components 
tandard group forming in the 
Electronics Industries Assn. and first 
vealed in Aviation WEEK (Mar. 28, 


ident 


maller 
now 


will sell 3 3 
is we ] 

Pr | I r lot 
rehnminar©ry respon iors 

meeting of engin 

onvention, report 

firm to go ahead 

1] rketing nlat 

MnarKcing pian 

e Texas Instruments— lex 

ilso pr elv sampled industt 

micromin 


now 


his group, according to Ed Keonjian 
f American Bosch Arma, its chairman, 
vill recommend physical and mechan- 
il requirements for individual small, 
liable active and passive components, 
used in digitalized data pr 
Cis 


cessing 
+ 
The group will make recommenda- 


ns to ipp! priate components or 
JETEC (Joint Electron 


Engineering Council ymmit- 


miconductor 
LD. VICcC 
fees on 
¢ Form factors and lead placement of 
components to facilitate production of 
1 system 
e Specifications on components suit- 
ble for issembhy f the 
ystem with particular emphasis on en- 
ronmental conditions. 
¢ Means for handling and transporting 


successful 


MICROMINIATURE DIODE, compa 


standard one-inch household strais 


components from suppliers to consum- 


is one of a series of diodes recent 


duced by This latter point should not be over- 


l'ransitron Electronics Cor 
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30% IN VOLUME KLIXON 7280 
1/2” IN DEPTH Trip Free, Push Pull, 
10 GRAMS PER UNIT } 5-35 amp. circuit breaker 


Besides the inherent advantages of smaller size i.e., more breakers for additional 








circuit protection, less bussing area, greater cockpit area, the Klixon 7280 saves 
weight, thus permitting greater pay load. In addition, because it is a thermal type 
breaker, nuisance tripping from shock and vibration is reduced. Send for more facts. 


“~ TEXAS INSTRUMENTS 


INCORPORATED 
METALS & CONTROLS DIVISION 
2804 FOREST STREET ‘ ATTLEBORO, MASS. 


SPENCER PRODUCTS 


Spencer Products: Klix 


96 





looked, Keonjian says, because of the 
threat of damage in shipment of these 
diminutive components. 

The microminiature components 
group, a subcommittee within the com- 
mittee on computer components re- 
quirements of the EIA, will meet for- 
mally for the first time on May 2 at 
the Fairmont Hotel in San Francisco 
during the Western Joint Computer 
Conference. Meeting at this time gives 
members an opportunity to discuss 
various aspects of microminiaturized 
component specifications with systems 
people, Keonjian points out. In this 
way, Keonjian says, the component 
manufacturer will learn what the svs 
tems people need in microminiature 
components, and it will then be up to 
the component manufacturer to fit the 
form factors to the requirements 

In three earlier informal mectings, 
the last of which was held in Philadel- 
phia prior to the Solid-State Circuits 
Conference, representatives of the fol- 
lowing companies, which are expected 
to continue their participation now that 
the group is on a formal footing, were 
present: AC Sparkplug Division of Gen- 
eral Motors, Amp, Autoneti Ameri- 
can Bosch Arma, Burroughs, CBS Elec 
tronics, Clevite, Corning Glass, DOFL, 
Hughes Aircraft, International Resist- 
ince, Philco, Litton Industnes, Motor- 
ola, Pacific Semiconductors, Thompson 
Ramo Wooldridge, Raytheon, Sprague, 
Instruments and Transitron 

Individuals or firms interested in the 
microminiature components standards 
group are requested to contact Keonjian 

ly at American Bosch Arma in 
sarden City, N. ¥ 

Not all manufacturers of microcir- 
uits favor encapsulated micromimiature 
components, because of the 


lexa 


partly 
paucity of such devices, say the com 
manufacturers who are now 
upply them. Varo Mfg., for 
1 pioneer in molectronics, uses 
components 


Varo, ac- 


firm, 


ponent 
ready to 
nal 

example 
icuum-deposited passive 
with imbedded transistors 
cording to a representative of the 

does not want encapsulated transistors 
but fecls it has a good lead in surface 

g 
treatment of active which 


caled along with the 


mmponents 
ire hermeticall\ 
entire unit 
Instead of reducing the can size of 
1 transistor to make miucrominiature 
ictive components, inother space-saving 
to put more semiconductor 
into the “wasted’’ space 


conventional small transistor 


approach 
junction 
within a 
can 

This essentially 1 Fairchild 
Semiconductor has done with its micro- 

clements 

On a single header Fairchild engi- 
placing a silicon slab into 
which junctions and resistors are dif- 
fused to form a single circuit function, 
or micrologic element, rather than a 


what 


neers ire 
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single transistor. The entire assembly 


is then covered by one can. Individual 
functional cans can be mounted for in 
terconnection on a_ printed 

board. 

Circuit functions in development 
clude flip flops, half shift reg 
gates, buffers and half adders. Th 
ments are now packaged in eight 
JEDEC TO-5 packages who 
will be sliced in half as 
become available according 
child. Manufacture of these mi 
elements in cight-lead TO 18 
is anticipated 

The natur 
Fairchild say 


shorte 


; 


of these element 
that they can 
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ROBE 


PRECISION A 


duced at higher yields, have greater 
reliability and cost less than a high- 
performancy transistor. 

Samples of micrologic elements are 
1ot now available, but the company 
hopes to offer them by the end of the 
ear. Extended life tests on individual 
lements are in progress. 

Sperry Semiconductor has a some- 
vhat similar functional device in its 
nicrotronic solid flip flop, which it dis- 
played at the IRE Convention. Fair- 
hild had initially shown one of its 
first micrologic elements, also a flip 
flop, at last year’s Wescon Show. 

Che Sperry device measures 500 x 

0 x 7 mils and a spokesman says it 
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Precision Driving Motors 
1 to 20 HP, 900 to 3600 
RPM 


FOR EVERY PURPOSE 
HAVERHILL, MASS. 
Established 1920 +m 








advanced concepts in 
and large missile configurations 


from Reaction Motors Division 
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Western World's Largest Flying Valve, at left: 


@ 11” line size 
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Successful performance of the Atlas 
has proven the feasibility of discon- 
necting large lines in flight in order 
to jettison booster engines or pro 
pellant tanks. 

RMD-engineered disconnect valves 
are meeting the operational demands 
of Atias and can be adapted to stag 
ing concepts now current for global 
missiles and space vehicles. 

Disconnects from RMD are pres- 


Theoko€ 


ently available in a variety of line 
sizes—from 4” to 11”. They're light- 
weight, compact and are designed 
to handle cryogenic, conventional, 
exotic and corrosive fiuids and 
storables. 

Whether your assignment involves 
the planning of tomorrow's missiles, 
or the refining of those now opera- 
tional . . . look to RMD for the right 
propulsion system components. 


CHEMICAL CORPORATION 


Ford Road, Denville, New Jersey 





” Disconnect Vaive 





LS 


5” Disconnect 
(tank mounted) 


4” Disconnect Valve 








will be available to the industry later 
this year 

Another development within the 
semiconductor industry which is ex- 
pected to further exploit the high 
power, high frequency potentialities of 
the micro alloy diffused-base transistor 
MADT) is Philco’s new technique of 
etching by transmitted light. 

This etching process has enabled the 
company to bring a new 1|5-watt 
MADT transistor into advanced devel- 
opment. The transistor with a beta of 
10 can switch | amp. in 150 nanosec- 
onds, the company reports 

In the new process light is focused 
on one side of a semiconductor wafer 
while the etching is done by a chemi- 
cal jetstream from the opposite side 
As the company explains, light diffuses 
through the semiconductor making 
hole electron pairs available at the 
etched surface. This boosts the speed 
ind accuracy of the etching process 

The company’s earlier etching proc- 

by which it made high frequency 
but lower power transistors, is ilumi- 
nated from an angle on the same side 
is the etching process. This limited 
the size of flat etched pits and pre 
vented the realization of the ultimate 
potential of its MADT, according to 
Philco 


C FILTER CENTER a 
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P Optical Maser Patent Awarded—Pat 
ent covering optical and infrared Masers 
has been granted to Drs. Charles H 
Townes and Arthur L. Schawlow. Pat 
nt rights are assigned to Bell Tele 
nhone Laboratories where theoretical 
vork on the devices was done by the 
two men some time ago 
> Countermeasures Readjusts—Counter 
measures Division of Sperry Gyroscope 
Co. is broadening its base in clectroni 
warfare to include such things as recon 
naissance systems. Size of the division 
has dwindled from 2,100 to 300 people 
with the cancellation of Boeing B-52 
clectroni countermeasures contract 
AW Dec. 21, p. 18). Infrared depart- 
nent of Thompson Ramo Wooldndg 
1 Sperry subcontractor on the Q-27 
ystem, also reportedly hard hit 


© Avien, Inc., Woodside, N. Y., will 
upply the Missile and Space Division 
f Lockheed Aircraft Corp. with tem 
perature and shock monitor controller 
ystems for use in the Polaris missile 
under contract of approximately $58, 
100. The system, applicable to solid 
propellant missiles, will control ship- 
ping container temperature, will moni 
tor and record critical shocks and 
temperature levels of the missile during 
its delivery to installation 
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AMPEX AIRBORNE WIDE-BAND TAPE RECORDER, with frequency range of 10 cps. to 


4 mc., making it suitable for electron 


tape transport is power supply 


gnetic reconnaissance, weighs only 150 Ib. Behind 
ts at left are remote control panels. 


Rotating Heads Achieve Wide-Band 


Recording for Airborne Recon Use 


Redwood City, Calif.—I 
extremely wide-band magnet 
corder, suitable for airbor: 
magnet I nnalssance 


has been developed her 
Corp. First units recenth 
ered to the Aerospace T' 
telligence Center Wright 


AFB in Dayton 

The new AR-300 recorder 
iturized, transistorized 
Ampex Videotape televisi 
but has greater frequency 
the TV program recorder. 


The AR-300 weighs les 


occupies 34 cu. ft., and pr 


band recording chann 

recording data over th 
range of 10 cp 
second 

Amplitude response 1s 
3 db. over this frequency 
compan iVs 

In addition to the two 
channels, the AR-300 rec 
vides two auxiliary recor 
with frequency response 
to 15 ke 


] 
I'o achieve extremely 


lit 


cording with moderate ta 
new AR-300 employs 

ing heads which Ampex pi 
use in its Videotape rec 
miniature recording heads 
wide-band data channel, ar 


round periphery of a rotating drum 
As the recording head drum rotates, 
the information is recorded transversely 
ilong the width of the tape, but becaus¢ 
the tape simultaneously is moving 
longitudinally, the information is re- 
ded in a stripe pattern which re- 
embles a barber’s pole. The net effect 
to provide an effective speed which 
far greater than the tape’s actual 
longitudinal speed. 
The new AR-300 provides a choice 


ROTATING DRUM, with four recording 
heads, first used in Ampex Videotape re- 
corder, records transversely on tape, permit- 
ting wide-band recording with moderate 
tape speed. 
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VAP-AIR 
cooling effect 
detector 


Senses the actual cooling effece 
tiveness of the air being delivered 
over electronic components... 
regardless of volume, density or 
temperature delivered. 

A unique and proven device — 
lightweight, positive, accurate ... 
under all conditions. 


= 

a 
31 
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a ac 60 8 
TEMPERATURE 


COOLING EFFECT DETECTOR SCHEDULES 
Area of adequate cooling lies above 
each curve. Area of deficient cool- 
ing lies below and to right of each 
curve. Since the Cooling Effect 
Detector is adjustable, it can be 
matched to each curve. 


wv 








for complete technical information 
and applications write: 

VAP-AIR AERONAUTICAL PRODUCTS DIVISION 
VAPOR HEATING CORPORATION, DEPT. 25-D 
80 East Jackson Bivd., Chicago 4, Illinois 


NEW YORK + ST. PAUL + DENVER « WASHINGTON * PHILADELPHIA + ATLANTA 
SAN FRANCISCO + HOUSTON + RICHMOND: LOS ANGELES + ST. LOUIS 
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VAP-AIR — SPECIALISTS IN AIRCRAFT 
TEMPERATURE CONTROLS FOR NEARLY 20 YEARS 
Entire systems and a complete line of sensors, 

electronic controls and precise voltage regulation 
electropneumatic and electromechanical valves, 
advanced in-line valves and regulators, electric 
power controllers and heat exchange equipment — 


for aircraft, missiles and ground support 


Please send me Bulletin Number 688 on the 
Vap-Air Adjustable Cooling Effect Ditector. 


a 
FIRM __ 
ADDRESS. 


CITY, ZONE, STATE 
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Honeywell Designs Data System for Allegany 
Minneapolis-Honeywell’s Industrial Systems Division built this data acquisition and processing system for Navy's Allegany Ballistics Lab- 
oratory, which is operated for Navy by Hercules Powder Co. Shown are the digital data handling and analog recording and playback 
sections of the solid-state modular system. Unit has a sampling speed of 10,000 items per second in making 167 simultaneous measure- 
ments of temperature, pressure, force, strain, vibration, displacement and other variables in testing of solid fuel rocket motors. 


of two tape speeds: 124 and 25 in 
per sec The slower speed can be 
used to provide a full hour's recording 
‘f a single wide-band channel from a 
104 in. diameter reel (3,800 ft. of 
tape A half hour recording time of 
two wide-band channels is obtainable 
it the higher speed. The tape used is 
yme-mil thick Mylar base, two inches 
wide 

Ihe wide-band data is recorded using 
frequency modulation of a 6 me. car- 
rier. Ampex says it uses FM to provide 
iniform recording from the four rotat- 
ing heads (per channel) and climinate 
variations which might otherwise _re- 
ult because of slightly different sensi- 
tivities among the four heads.  Fre- 
quency modulation also effectively re- 
duces the number of octaves that must 
be recorded on a single track 

In addition to the eight rotating 
heads for the two wide-band channels, 
the AR-300 provides additional heads 
to record narrow-band data on the 
1uxiliary channels and for control and 
monitoring. To provide a visual indica- 
tion that the wide-band data is being 
recorded, the Ampex unit records a 
direct-current  saturation-level _ track 
ilong the edge of the tape just before 
it passes over the rotating drum. If the 
wide-band heads are tunctioning, a 
segment of this d.c. track will be erased 
cach time it is crossed by a wide-band 
head, generating a signal to light a 
lamp on the control panel 
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Because plastic-base tape exp nd temperature is maintained at 60C by 
contracts with temperature f means of external thermostatically con- 
and such dimensional instabilit uM trolled cooling air, while the tape itself 
not be tolerated in high accuracy tra is pre-heated by hot air prior to passing 


verse recording, the AR-300 ternal over the recording drum. Recorder is 
g 





Boeing Antenna Test Range 


Antenna pattern range at Boeing’s Wichita Division, capable of rotating 350-lb. model, is 
used in studies of antennas for high altitude, high Mach number conditions. System includes 
use of ferrites, slow wave and exponential current distribution antennas. 
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remo\ 


draining fuel 


thermal-protected f 
at 13 psi, with p 


four-cycle ac motor. TI 


production model 


PLUG-IN PUMP 
FOR THE CONVAIR 880 


submerged booster pump can be 
-d for routine inspection without 


[he pump is self-priming and 
rcraft safety. It handles 35 gpm 
ipplied by an integral 200-volt, 
PCO pump is being installed on all 


Convair 880 and 600 jet airliners. 


TAPCO’S 1-MILLIONTH CENTRIFUGAL BOOSTER PUMP 


This 28-volt de unit, with a ratin 
rarco centrifugal booste: 
These pumps have piled 
Boeing, North American, Lé 
Convair, Grumman, Chanc 
More than 20 years of experiet 
and manufacturer of aircr: 


conditions of altitude, rat 


WATER-INJEC 


This compact water-injectior 
on Boeing's 707-1 20 jet 
maximum discha 

pumping principle pe 
relatively low engi 
TaPco after 


increased the 


Write on your Company letterhead 
for our Pump Data Folder 


zpm at 27 psi, is the one-millionth 


to come off our assembly lines. 


tanding performance records with 


Republic, McDonnell, Northrop, 
ind other aircraft companies. 
iade Tapco the leading designer 
imps to meet increasingly severe 


ire, gravity and fuel chemistry. 


\ON PUMP FOR THE BOEING 707 


ised on each of the four engines 
rs. It develops 40-80 gpm with a 
ire of 400 psi. The regenerative 
gh pressures and high flow at a 
peed. Additional developments by 
ition and acceptance has further 
vice life of this pump by 500%. 









TAPCO FLU 


SELF-PRIMING PU 


FEATURES 2-SP 


This is the main fuel booster pump 

for the North American A3J Vigilante. 

It was designed by TaPco on a unique “snorkel” 

principle*to allow proper fuel flow under all 

conditions ... normal-G, negative-G, and inverted flight. 

Fuel intake is switched to either end of the 4-foot inlet tube by 

a gravity selector valve to meet flight conditions, and the 

rating is maintained from 80 gpm at 7 psi to 130 gpm at 25 psi 
For economical operation at cruise, the 200-volt ac motor has two 
selected speeds. Utilizing Tapco’s efficient method of vapor-separation, 
this snorkel pump helps make possible the high rate-of-climb 


and altitude performance of this Navy attack-reconnaissance aircraft. 
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Graph above shows dry lift capability of 
Tapco Sself-priming centrifugal pumps. 
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contained in an airtight glass fiber and 
metal case, with built-in shock isolators, 
which is pressurized to 14.7 psi. 

Ampex also has developed a ground- 
based companion unit for the AR-300, 
known as the FR-700, which provides 
both wide-band recording and repro- 
ducing functions, whereas the airborne 
unit provides only recording. The FR- 
700 uses many of the same components 
is the airborne unit, but is mounted 
in a 19-in.-wide ratk that stands 72 in. 
high 

Development of the two new wide- 
band tape units was launched initially 
with Ampex funds, followed by Air 
Force contracts awarded in the summer 
of 1958 to accelerate the program. 


NEW AVIONIC 
PRODUCTS 





Components & Devices 


e Coaxial attenuator, Model RDA-971, 
has BNC connectors and a _ variable 
range of zero to 25 db. (minimum) 
with less than 1 db. frequency sensi- 
tivity over range from d.c. to 1 kmce 


/f = a) 


Bang 


Rotation of 4 in. shaft varies attenua- 

ym. Maximum insertion loss and vswt 
ire 0.5 db. and 1.3, respectively. Price 
is $280 for small lots with a four to 
ix week delivery. Radar Design Corp., 


Svracuse, N. Y 


e Airborne speaker amplifier, CA-3C, is 
designed to deliver full 7.5 w. output 
ind overcome cockpit noise under se 


vere conditions. Amplifier weighs 18 
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oz., docs not require a shock mou 
measures 24 in. wide, 5.44 in. length 
23 in. height, and is available in 
14 and 28 v. d.c. models. Frequi 
response is flat from 300 to 8,000 
within 3 db. points, amplitude d 
tion is less than 8% at maximum 
put and standby current drain 
ma. and maximum current requiren 
are 4 amp. for 25 v. model and | a 
for 14 model. Flite-Troni 
3312 Burton Ave., Burbank, Calif 


® Relays, models BR-IS and BR 


have 5 mw. sensitivity, will hand 
5 »* 1? 
to 2 amp. at 32 v. d.c. or III 


withstand high g shock and 








NEW BUCKEYE 
OVERWING NOZZLE 
with 3 rubber-covered 
protector rings 

PROTECTS WING SKIN 
DURING REFUELING 


Buckeye’s #12101A overwing 
nozzle is loaded with features 
that make refueling safer 
easier, more economical, too. 3 
bumper rings keep metal parts 
of the nozzle away from the 
aircraft skin. Hose wear is held 
to a minimum by the built-in 
360° inlet swivel. The 2-inch 
N.P.T. swivel turns freely on 
teflon and ball bearings and is 
accessible for repair. 

The 60 mesh strainer assem 
bly, located in the outlet, is re- 
movable by hand. 100 mesh 
strainer is optional. Replaceable 
trigger guard comes with a 
handy loop for hanging. Stand- 
ard equipment includes dust 
cap, ground cable and alumi 
num deflector tube. It’s the 
easiest-to-use, easiest-to-work 
with nozzle ever designed 

For full details on this and 
other Buckeye Aviation Re 
fueling Equipment, write 





ind will operate between —65C and 
»C (BR-1S) or 125C (BR-2S). Single 
init orders will be filled within three 
eeks at an individual unit cost of $10 
each, according to firm, Babcock Re- 
lays, Inc., 1640 Monrovia Ave., Costa 
Mesa, Calif. 


e Silicon transistors, Models PT 900 
ind PT 901, diffused, mesa units with 
ower dissipation of 125 w. at 25C case 
mperature, 50 mc. alpha cutoff fre- 
juency, 10 amp. continuous collector 
urrent and 0.2 ohm saturation resist- 
nee. Initial prices are $155 and $195 
for PT 900 and PT 901, respectively. 
[’xpected applications are as power con- 








Balanced Type 2” Aluminum Nezzie is 
Me 
shock problems. Weighs just 12% !bs. 


BUCKEYE IRON & BRASS WORKS 
P.O. Box 883, Dayton 1, Ohio 
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Paperwork-duplicating costs 
enough to make you see 


It’s time you looked into xerography, world’s fast- 
est, most versatile, and most economical method 
of copying. In hundreds of companies, in industry, 
and government agencies, xerographic equipment 
is used today to cut through the mountains of paper- 
work, to do more work at less cost. 

Xerography copies anything written, printed, 
typed, or drawn — in second onto ordinary 
paper, offset paper masters, vellum, or card stock. 
With it you can enlarge, reduce, or copy size-to- 


size ... from any original—engineering drawing, 


i 


— 


red ? 


letter, invoice, even bound manuals! Each copy is 
photo exact, legally acceptable. 

You don’t have to be a large organization to 
profit from xerography’s near-magic speed and 
economy in paperwork duplicating. Send for 
proof-of-performance folders showing how compa- 
nies of every size save thousands of dollars annually 
with xerographic copying equipment. Hatorw 
XEROX INc., 60-99X Haloid Street, Rochester 3, 
N. Y. Branch offices in principal U. S. and Cana- 
dian cities. Overseas: Rank-Xerox Ltd., London. 


HALOID 
XEROX 


XeroX Copyfio equipment for inexpen- 


XeroX master-making equipment for offset duplicating 
. enlarges, reduces, or copies size-to-size. 


sive, high speed, volume reproduction 
from microfilm or original documents. 





verters and inverters which operate 
at frequencies up to one megacyck 
Pacific Semiconductors, Inc., 10451 
West Jefferson Blvd., Culver City, 
Calif 

e Infrared detector, Model J-02, ut 
photovoltaic effect in indium antimon 
ide at liquid nitrogen and exhibts NEP 


values of two micromicrowatts at five 


microns and seven micromicrow 


“SOOK black body. Detector ar iated with on-off control indi 


act position. ‘Three repetition 1 
-go tests are availabk 
it $870 less cabinet, f. 
lectronic Engineering 
1601 East Chestn 
Calif 


SPECTRAL RESPONSE 


RESPONSE 


myunchon w 


RELATIVE 


laborate 


Rn. PRS. 
pl. Aly 1 diod 
! I ( unnhe: Giodecs 


WAVELENGTH, w 
resistance reg 


x 0.1 mm. squared and respon 
visible region to 5.7 mucro1 i of ) 

7 . ¢ oo 
time constant of less than ertical, h 
] 
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second Radiation | tron! 
5600 Jarvis Ave., Chicago 45, 


on t 
€ ‘ id terminals of the 
] | to corresponding 
hox the 
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Test Equipment 


e Relay tester, Model R1I-905 


measures pull-in and drop- rent to voltage 
ind current simultancously, yp 
in standard rack mount unit (83 0 ra packaged in 
in.) and enclosed chassis assem! 


in. wide, 8} in. high, and § 


] 
Coil voltage on 


ind 1s operated frot 
source. Units cos 
from Trak Electronics ¢ 
Rd., Wilton, Conn 


iously variabl 


Mars 


Because its reddish glow may have 
suggested blood and violence to the 
ancients, Mars was named for the God 
of War. Of all the planets it is the 
only one we can readily observe. Mer- 
cury is too near the sun and heavy 
clouds veil the suffaces of the rest. 


About once every two years you 
may see a bright star rising in the 
heavens as the sun sets. The ancients 
named Mars for the God of War, per- 
haps because to them its ruddy color 
suggested blood 

Of all the planets, we know Mars 
best. We see it most clearly. We study 
it most closely. Yet, Mars has always 
been a mystery to man. And so it is 
today. 

Of course, we know something 





TV Parking System Evaluated at London 


Closed circuit television for ground traffic control at London Airport is under evaluation in 
a special control center established in the arrivals and departures building. System was 


installed to cope with the airport's increasing parking problems. 








hle markings of the planet awd'a yellou 
bs dust torm sweeping across ita surface, The original 1" by Wir. tle Vaucouleurs of Harvard College Observatory 
‘ 
; 
* 
‘ 
. 
4 
j 
' 
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7 t 
' ihout Mar It rotate nits axis with floating blue or violet clowds of fine vations. Onlv exploration of the 
1 day of 24 hour 7 minutes. It ha ice powder. planet—first by probes and then by 
changing easor and ; hameter , BT ee ni ied expeditions ‘an answer is 
halt } ft o You would face storms Biee:. " inned expedi on oe a tbis 
hout half that of the earth E Yi — ues i nal way. 
e ; And strong winds that sweep ip large question in a final way 
Through irge telescope Ma clouds of yellow dust as they adrift Because we believe that cosmog- 


el ot 














Changing Concepts of the Cosmos 


Reproduction of one of the finest, current drawings of Mars, showing the 














looks reddish-vellow wit} t he af across the planet. _ | ; raphy—the geography of the cosmos 
isd: at oe : : - _ * Some observers have said they see , will play a v ital ag 8 the Pature; 
pete! MEMsion we believe todat a complex web of fine lines Gm Mars. leDonnell Aircraft as ineiituted 
b Other, equally reliable obserWers have important basic research in astron 
We can see the polar caps of Mar een nothing. Most astronémers now omy, solid-state physics, chemical 

n t likely th ayer of frozen agree that these controversial Hon. inetics and mathematics. 

i water, for the anish in summer and nals" may be only an optieal Wiisien. These research programs are ori- 
return in winter But they are surely not @Ptificial ented toward a fuller understanding 

On Mar ou would find the at waterways. of the universe: That men—men of 

mosphere thir ind probably com Where vevetation exists=and we all nations—may cooperate in the ex- 

i posed of earbon dioxide and water believe it does on Mars—aninial life ploration of space, the moon, the sun, 

vapor. There would be very little is possible, too, though it is nef Hkely and the planets. That, through suth 
water. The Martiar \ 1 be that human-like life will be-feund. adventure, men may better: under- 
nearly blac ind dott th high But here we have no relevant obser- tand themselves and one another. 
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GENERAL PRECISION...A STAR IN YOUR PLANS 
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TRACK THIS HIGH-ENERGY 
SOURCE OF PRECISION 
ELECTRONIC STRENGTH 
FOR YOUR SYSTEM 
DEVELOPMENT NEEDS 


The symbol...GP, The name...General Precision, Inc. The meaning...oppor- 
tunities for high-energy aid to the fulfillment of your system development 
plans. Facilities, personnel, capabilities, management...the strength of four 
companies with high reputations r respective fields. GPL: KEARFOTT: 
LIBRASCOPE: LINK: Air traffi rol system, communications, navigation 
systems, components, inertial guid test equipment, digital and analog com- 
puting systems, controls, instrum flight training devices and simulators, 
ground support systems, doppler systems and servomechanisms. Keep GP in 
your view for technical and corp: planning. Write for facilities and capabil- 
ities brochure. GENERAL PRECISION 

INC., 92 Gold Street, New York 38, N.) 

Affiliates, licensees in Canada, F! 


Italy, Japan, U. K. and West Ger 


GENERAL PRECISION, INC. 
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MAN OUT... 


A fascinating project at Martin-Denver and one which offers to 
the truly creative engineer or scientist a personal esteem and 
professional recognition unequalled in today’s opportunities 
Please do consider being a part of this or other creative involve- 
ments at Martin-Denver and inquire of N. M. Pagan, Director 
of Technical and Scientific Staffing, (Dept. CC 9), The Martin 
Company, P. O. Box 179, Denver 1, Colorado 
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Navy Contracts 


lollowing is a_ hist unclassified 
ontracts for $25,000 and over as i 
ised by U.S. Navy contracting offices 


DeVAKLIMENT OF pub NAVY, bt 
KMeae we NAVAL WRALKUNS, We ashing- 
ton, bb. ¢ 

North American Aviation, Ine., 

UV Weapon Systems Model 

lance with detail speciticat 
is NOas 60-0147, lett 

1-0), $64,164,100 

Chance vought Alreraft Ine., 

Lane h and develo} ent 

permanent 
7 -C( AL 61-2270-0), $99,954 
tnitee Corp., Ballimore Md., 


tubing connectiot 


s field engineering services 
ra eiecu sl and electron ey 
‘Vas 60-4058-8(MA-60-656-0), $29,607 
Keid Kay Film Industries, Ine., St 
1 preparauion ot master shootin 
martial storyboard and product 
black and white sound 
ire training films, NOas 60-4111 
145-0), $49,561 
Daimoe Victer Co. Division, Teatron, Ine., 
belmont, Calll., 6U Man of field en 
1eering services for alt 
trical equipment, 
62 ) $79,380 
Bendix Vacifice Division, Bendix Aviation 
rp . “ i, Cail J ‘ 
eering serv for 4 ‘ 
and « 
‘ MA-60-616 
Wah Chang Corp 
i levelop 


Cornell Acronautical Laberatery ime 
[ I jdies pe ‘ t aul 
z ‘ ni mat mh exAtra 
al re nnaissance 
p-€ , Phi-4S ) ) 
Chandler Evans Corp 


General Liectri« 


5 \ Ak! ‘Ua fil ' 
lreduct and Iadustrial Engineering Corp 


equip 
| ‘ 5 

General instrument Corp bs 

i im m Se 1 eng 

aft electrical and ele 


‘ 4065-8(MA-6 ‘ 


7 


Defense Electronic lVroducts, Radio Corp 
of America, M restuw! . j vel AN 


4 ts and! 


International Electronicsn Manufacturing 
Coe ne Md f ' ntl ! 
. @ . r ti aft ‘ . ‘ 
1A-60-629-0), $65 
Cook Kesearch Laberatories Division 
Cook Electric Co Morton Gr 
1 dé ‘ 


reduce 


ire il 


Mas 60-6055-c(AV 


Pioneer Central Division, Bendix Aviation 


Corp., | en| lowa. 26 


oe ne ser\ 


NOas f 10 


544.6 


\merican Film Producers, 
uratior f master al 


trair 
Army 
1 amer 


‘(PH 
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AVIATION SUPPLY OFFICE, 700 Rob- 
bins Avenue, Philadeiphia, Pa. 

Del Mar Engineering Laboratories, Inc., 
Los Angeles, Calif., services and materials 
to repair, overhaul, modify and place in 
operating condition, Del Mar Radop target 
training systems, N383-61524A(383/22691/60 
and 383/226042/60), $159,018 

Gientex Corp., Carbondale, Pa., heimets, 
fiying, pilot protective, one piece, with in- 
tegrated visor, N%383-62838A( IF U-383-321- 
60), $323,455 

Industrial Products Division, Interna- 
tional Latex Corp., Dover, Del., life rafts 
with carrying cases and survival kits 
flatable, one man, for aircraft use, 
62826A(1F B-383-330-60), $213,557 

The Lewis Engineering Co., Naugatuck 
Conn indicators, temperature thermotype 
for var\ ws alreraft, N383-623062A( IF B-383- 
341-60), $27,014 


Parachute Co., Trenton, J, 


N 
preservers vest pneumati N383- 


G2R35ACIFU-383-375-60), $135,149 

Hamilton Standard Division, United Air- 
eraft Corp., Windsor Locks, Conn., nozzles 
to support turbine for F4D-1 aircraft, 
N383-62885A(383/212233/60), $106,613 

Hamilton Standard Division, United Air- 
craft Corp., Windsor Locks, Conn., kits, for 
modification of pitch lock assembly, applic- 
able to C-i21C propeller assembly N383 
(MIS)-62888A(MIPR 09-603 -0-1610-100), 
$260,591 

Sundstrand Aviation Division, Sundstrand 
Corp., Rockford, IIL, Junction boxea, used on 
constant speed drive equipment on P5M-1 
and) 6-2 alreraft, N283-62446A(2823/234826 
60), $234,299 

BH. & HH. tnstrament Co., Inc., Fort Worth 
Tex parte kit prot omth« eter to unpport 
jet calibration § testers N3823-62891A(383/ 
262154/60), $55,333 

Biythe Aireraft Corp., Aihambra, Call! 
buoys, for use in mooring seaplanes and am- 
phiblous alreraft, N483-6294A(383/244072/ 
60), $84,759 

Air-Craft Manufactering Corp... Avoca 
Pa tension bars, used in launchi: ir- 


N383-62032A(JD-IFB- 


‘ 


rier-based iLirera 
383-106-460), $197,124 
Eclipse-Pioneer Division, Bendix Aviation 
Ceorp., Teterboro, N J. switches, oll pres 
eure for A4D-2 and 'N aircraft N383- 
GIIAGACINA/2LGLTI/GO), $28,145 


Master Specialties Co., Low Ange! Calif 


es 
cable and clip asser es, alming for auto- 
matic parachute pener, N383-62389A(2383/ 
"T1129/80). $46.0909 
Chandier-Evan«e Corp... West Hartford 
nn. seal assemblies med on pumps for 


var reraft fuel «ystems, N383-61727 


‘ . " 7a " 

AMC Contracts 
Wright-Patterson AFB, Ohio—Fol- 

lowing is a list of unclassified contracts 

for $25,000 and over as released bv the 


Air Materiel Command 


Thomas A. Edison Industries, MeGraw- 
Edison Co., West Orange N. J 23 ea 
transmitters pressure oll type MH-4 
Aerno 61-2487 141 ea. transmitters, alir- 
craft, pressure variable resistance type 
type MH-3, Aerno 61-2475 and data, (PR's 
00-9-95D-3072 and SB-9-01D-C133-14932), 
$20.012 

Technical Products Division, Waste King 
Corp., Los Angeles, Calif., 585 ea type 
MA-1 supersonic pitot tubes, Aerno 60-9001 
for airborne aircraft accessories in B-58A 
and F-104 aircraft, (PR's MA-9-6610-1112 
and FA-0-6610-6027 and amendment No 
1), $151,456 

Courter Products Division, Model Engi- 
neering & Manufacturing, Inc., Boyne City, 
Mich., 1,000 ea., indicators, hydraulic, pres- 
sure, synchro atyle, type MS28010-5, FSN 
6685-557-0215, Aerno 61-1456 for use on 
B-52, KC-97 and B-57 aircraft, IFB 33-600- 
60-70 (PR MA-9-05G-1326), $31,950 

B. F. Goodrich Aviation Products Division, 
The B. F. Goedrich Co., Akron, Ohio, 116 
ea., wheel assemblies, main, 20 x 4.4, type 
VII, FSN, 1630-540-9096, Aerno 41-1197, 
138 ea., brake assemblies (for 20 x 4.4 
wheel, main), Type VII, FSN, 1630-555- 
7523, Aerno 41-1198 and data, (PR's EA-8- 
1630-6026 and ES-0-1630-6212 and amend- 
ment No. 1, $72,283 
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The new Cherry ‘‘9000’'* Series stem pulling heads. 
MS type rivets are now a part of For those who prefer serrated 
our standard product line, along stem type blind aircraft rivets, 
with our familiar knob stem the Cherry “9000” Series com- 
rivets. pletes the line which includes the 
Cherry is again FIRST to pro- new Cherrylock “2000” Series 
vide grip markings on the rivet Mechanically Locked Stem with 
head—for easy identification in flush fracture, the Cherry High 
bins or work boxes, plus positive Clinch Series rivets—‘‘600’’, 
visual inspection after installa- ‘700’, “800’’—and the Cherry 
tion. Standard MS line of knob stem 
Fully approved under MIL-_ rivets—the ‘‘100’’ and ‘‘500”’ 
R-7885A, the new Cherry “9000” Series. For information write: 
Series rivets are availablein your Cherry Rivet Division, Towns- 
choice of metals, and are in- end Company, Box 2157-N, 
stalled with existing serrated Santa Ana, Calif. 


*Patent pending 


CHERRY RIVET DIVISION 


Townsend Company 


ESTABLISHED 1816 « BEAVER FALLS, PA. 


In Canada: Pormenter & Bulloch Manufacturing Company, Lid., G que, Ontario 
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WING TIPS 


WATCH THE BIRDIE. Whenever your plane is “staked 
out,” even for a day or two, check your engine before take- 
off. Birds have a tendency to build nests in sheltered spots. 
An unnoticed nest near an engine in flight can lead to over- 
heating or a mighty serious fire hazard. 


A GOOD SIGN. The Esso sign stands for pioneering and 
leadership in the development of new and improved avia- 
tion products. It stands for dependable aviation dealers 
serving the kind of fuel that helps assure outstanding per- 
formance. Esso Aviation Gasoline has low lead content to 


DON’T BE AN EAGER AVIATOR. ptyon't rush to get “up- 
stairs” with the sudden clearing of bad weather. Avoid 
taking foolish chances. Too many pilots have found them- 
selves in an IFR situation with little or no instrument 
experience. 


keep harmful deposits and spark plug fouling to a minimum, 
thus decreasing wear on vital engine parts. For safety, 
service, quality products...look first to the Esso sign. 


ESSO STANDARD, Division of Humble Oil & Refining Company 


Highways or Skyways...“ESSO RESEARCH works wonders with oil” 
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USAF Leases Nuclear Blast Alarm Net 


By Barry Tully 


New York—First phase of an Air 
Force nationwide nuclear explosion 
alarm system will become operational 
upon installation of a map display 
board in the Washington, D. C., area. 

When completed, the system will 
monitor over 100 possible missile tar- 
gets. The Phase I system handles only 
East Coast areas. Reports of a nuclear 
blast will be simultancously transmitted 
to Strategic Air Command headquar- 
ters, Nebraska; Air Defense Command 
headquarters, Colorado and to several 
Washington, D. C. area locations. De- 
veloped and installed by the Western 
Union Telegraph Co., the system will 
be leased by the Air Force at a $2 
million annual cost 

The purpose of the nuclear bomb 
ilarm system is not similar to the Bal- 
listic Missile Early Warning System, 
Project Tepec backscatter radar de- 
tection of missile launches) or other 
warning systems which will provide up 
f impending missile 
ittack. The alarm system will provide 
immediate notice of a nuclear attack 
which mav have evaded the radar nets, 
such as a submarine-launched missile 
Additionally, the system would provide 
military commanders with a scoreboard 
of cities and military installations under 
nuclear attack, which would be vital 
in directing retaliatory measures. 

The detection devices will provide 
positive identification of a nuclear ex- 
plosion and will transmit this informa- 
tion even if destroved by the blast 
The detector, triggered by thermal 
radiation, will normally have sufficient 
time to transmit the alarm 
signal prior to the arrival of the slower 
moving destructive shock wave. Dis- 
persal of three detectors about a pos- 
sible target area ensures alarm signals 
from two detectors in the event one 
suffers a direct hit 

The detector unit consists of shielded 
silicon photo cells within a cylindrical 
Fresnel-tvpe marine lens. The device 
is responsive only to high energy, high 
speed thermal radiation of a nuclear 
explosion with its characteristic wave 
shape which distinguishes it from 
natural radiation. This wave, consisting 
of a short duration, fast rising pulse, 
followed by a comparatively slow rising, 
long duration pulse, is characteristic of 
all nuclear explosions. Cells have a 
logarithmic response, producing .2 volt 
for a minimum blast and .8 volt for a 


to 15 min. notice 


one second 
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WESTERN UNION technician installs nuclear explosion sensing device for alarm system. 


blast one million times brighter 
time is a few microsec 
The signal generated by the phot 
is amplified about 20 times and 
a discriminating circuit. 
Deployment of the detecto 
groups of three at 120 deg. int 


‘ 


sponse 


several miles from the center o 
target area. The exact dista 
described as sufficient for ad 
foggy weathcr range. A_ central] 
cated blast would be detected 
three detectors which monitor 
from 0 to 10 deg. in elevati 
0 to 360 deg. in azimuth. Conn 
wires and a generating station f 
three detectors are located outs 
central area 

Five tests assure that th 
signal will be given only in th 
of a nuclear flash. First, the th 
energy must lie in the wa 
range between .4 and 1.) 
Second, the ris of the flast 
be 30 microseconds ot 
the amplitude must be comparal 
the noonday sun. Fourth, th 
must contain a substantial am 
energy in the first peak; and fifth 
second peak must rise to a high 


’ 
sible 


time 
less. 7 


and contain a large amount of en 
test flash, which cat 


A built-in 


triggered by the master control 


produce an alarm signal. This pen 


> 
ne- 


periodic checks to determine whether 
the detectors are functioning properly 
Generating stations are located some 
20 mi. from the three detectors. When 
jueried, each generating station trans- 
mits a five letter word in the standard 
0-speed teleprinter code. The first 
three letters identify the generating sta- 
tion-detector combination, the fourth 
letter conveys status information, and 
the fifth is an end-of-word indicator 
Three letters are used as status indica- 
one for red (alarm), a second for 
llow (trouble), and a third for green 
quipment working and normal). 
Up to 20 stations may be connected 
1 a series loop. They will be periodi- 
illv polled by a master control station 
inder normal conditions. Upon de- 
tection of a nuclear flash, however, the 
generating station will transmit its alarm 
gnal immediately. If the generating 
tation is busy, it will wait until the 
nd of the word being relayed—less than 
ne second—before sending the alarm 
message. The alarm word, indicating a 
nuclear flash, would then be trans- 
nitted to the display map boards 
The prototype Phase I system in- 
ludes only one master control station. 
The nationwide system will include 
three master control stations, each cov- 
ring one third of the country and re- 
porting to all map display boards. 
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SONAR RESEARCH SITE adjoining Sperry environmental test laboratory duplicates undersea con- 


ditions on small scale, simulates targets and myriad problems of anti-submarine warfare. Sonar 
search device is lowered into “depths” while engineers conduct tests in floating lab above 


rs 


~ ~ 


PORTABLE FIELD RADAR provides Army with 
combat surveillance of enemy movements. Head- 
phone signal reveals presence of moving vehicles 
or personne! in battle area 


wo 


TOWER OF STRENGTH in U.S. defenses is stra- 
tegic network of huge radars for warning of 
Developed by 
Sperry in cooperation with the Air Force, sys- 
tem has 70-ton antenna, 85-foot tower 


incoming missiles and aircraft 


SHIPBOARD MISSILE GUIDANCE RADARS 
direct Navy's Talos to target. Other Sperry sys 
tems search, track, select right missile for target, 
aim, fire and guide missile to target—then eval- 
uate “kills” —all automatically. 


Detecting the Unseen to Protect U. S. Defenses 


Scientists develop new and sophisticated means of listening and searching, to combat the threat of new weapons 


ONE OF A SERIES 


THE STORY BEHIND THE STORY. 


of Sperry’s Surface Armament Division 


The new nuclear and missile-firing sub- 
I hey 
can cruise in the ocean depths for weeks 
and months, or voyage from the Pacific 
to the Atlantic under the polar ice cap. 
The difficulty of detecting them is an 
advantage when they’re ours, and an 
ever-present threat to our security when 
they're hostile. 

Such problems of detecting and guid- 


marines are swift, silent, invisible. 


ing offensive and defensive weapons are 
being tackled and solved by engineers at 
Sperry’s Surface Armament Division, 
working in cooperation with all the mili- 
tary services. Advanced techniques in 
sonar sound detection and torpedo fire 
control are being applied to anti-subma- 
rine defense projects. In addition, sophis- 
ticated and advanced radar systems for 
tactical search, target tracking, missile 
guidance, area defense and other devel- 
opments help make effective such weap- 
ons as Polaris, Talos, Terrier and Nike 


Zeus. Sperry also provides supporting 
systems so important to reliability—and 
to keeping our defenses in readiness. 
Surface Armament Division, Sperry 
Gyroscope Company, Division of Sperry 
Rand Corporation, Great Neck, N. Y. 


SPAR 





New Offerings 


Western Airlines, Inc., Los Angeles, 
Galif. Offering is 200,000 shares of capi- 
tal stock to be offered for subscription 
by holders of outstanding capital stock 
of record on Mar. 30, 1960; ratio of the 
rights offering, subscription price and 
underwriting terms to be supplied by 
amendment. Proceeds will be added to 
general funds, and will provide a part 
of the funds necessary to finance the 
company’s flight equipment program 
and certain other construction and 
ground equipment acquisitions 


Precision Circuits, Inc., Mount Ver- 
non, N. Y., engaged in the manufacture 
of precision circuit boards, supplied al- 
most entirely to prime and subcon- 
tractors of the Department of Defense 
ind National Aeronautics and Space 
Administration, Offering is $250,000 
of convertible subordinated debentures, 
due \pr 1, 1970, and 37,500 shares of 
common stock. Securities will be offered 
in units consisting of one $100 deben- 
ture and 15 common shares, at $150 per 
unit. Proceeds will be used to provide 
idditional working capital; approxi- 
mately $155,000 will be used for equip- 
ping the enlarged research and devel- 
opment facilities and new production 
facilitics the company intends to estab- 
lish in new quarters near its plant. 


Acro Industries, Inc., Bovertown, Pa., 
organized in January, 1960, under Dela- 
ware law, to acquire all the outstanding 
tock of four companies and 80% of 
the stock of a fifth. The companies are 
Atlantic Aviation Corp., Montgomery 
Enterprises, Inc., Wellington Packaging 
Machinery, Inc., Jacobs Aircraft Engine 
Co., and Penn Airways, Inc. Present 
business activities relate principally to 
the manufacture of spare for 
wuxiliary power units used in aircraft, 
ind the operation of an airport and re- 
lated activities 

Offering is shares of com- 
10n stock, to be offered for public sale 
it $3.30 share. Proceeds will be 
used by the company and/or advanced 
to the subsidiaries for the purpose of 
ngaging in the manufacture and dis- 
tribution of gas turbine engines, leasing 
of aircraft and packaging machinery, 
ind real estate development 


parts 


250.000 


pe I 


Applied Electronics Corp. of New 
Jersev, Metuchen, N. J., engaged in the 
lesign, development and production of 
lectronic telemetry instrumentation 
used primarily in the government's mis- 
ile and space exploration program. Of- 
fering is 200,000 shares of Class A stock 
to be offered for public sale; offering 
yrice and underwriting terms to be sup- 
lied by amendment. Of the proceeds, 

+5,000 is to be used for the purchase 
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of stock of Diversified Industries ‘ 
$33,000 for repayment of indebt 
owing to management official 
000 for the establishment of lal 
and sales facilities in Dallas, and 
and service facilities in Los A 
$200,000 for research and devel 
the balance for working capital 


Electronic Assistance Corp., 
Bank, N. J., engaged in the d 
gineering, manufacture and sal 
altimeters, telephone equipment 
equipment and _ ultrasonic 
and transducers. Offering | 
shares of common stock; 72,5( 
to be offered for public sale for t 


count of the company and the remain- 
ing shares, now outstanding, by the 
company president; offering price and 
underwriting terms to be supplied by 
imendment. Proceeds of the sale of 
additional stock by the company will be 
used to further equip its engineering 
department and office; for research and 
development; for advertising and pro- 
motion. The balance of approximately 
$594,750 will be added to working capi- 
tal, and it is anticipated that $300,000 
will be used to finance the purchase of 
materials, components and a finished 
goods inventory; the balance will be ap- 
plied toward /1iring additional personnel 
and meeting larger payrolls. 





BALANCED WAVE TIG 
WELDER DELIVERS DEEP, 


CLEAN ‘‘X-RAY”’ 
ON SHEET METAL or PLATE 





as 18 amperes. 
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MANUFACTURING COMPANY, INC 


WELDS 


© A bold new concept in electrical de- 
sign and circuitry is introduced in the 
all-new Miller BWC-300MAP. One of 
several notable results is complete and 
automatic elimination of the d-c com- 
ponent at all welding currents . . . an 
essential in certain critical welding 
applications. 


© Due to the specially designed trans- 
former, high arc initiation voltage and 
unique circuit, arc-outages cannot occur. 


© “fail-safe” voltage reducer automatically lowers the high arc initiation voltage to 
a low open circuit voltage — even in case of malfunction of the reducer. 


© Five independent welding ranges with overlap offer an infinite number of positive, 
fine current settings — another characteristic of Miller's electrical control that speeds 
up and simplifies critical welding jobs. 


EXCLUSIVES! — found only in new Miller BWC-300MAP: 
1. Perfect balance throughout the entire welding range 
EVEN DURING CRATER ELIMINATION. 
2. Arc stability WITHOUT HIGH FREQUENCY at as low 


The outstanding versatility of this welder, and the specifics on its vari- 
ous features, are detailed fully on our form #BW-3 — a copy of which 
will be sent to you promptly upon request. 


* APPLETON, WISCONSIN 
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PROFILE of new engine cowling shows its resemblance to NASA 65000-series airfoils. New design features in the first Continental-pow- 
ered Commander, Model 500A, are also present in other models. 


Aero Design Studies Market Expansion 


By Erwin J. Bulban 


Bethany, Okla.—Steps to broaden the 
stature of Aero Design & Engineering 
Corp. as a competitive factor in the 
aviation industry was indicated by | 
executives of the company and 
ent firm, Rockwell-Standard C 
plane manufa 


a 
international di 


KC 
ts par 
} 


ing the business 
Ith annual 

meeting here 
Signs that Rockwell-Standard 

ment and its financial 

providing active Dy ro De 


Acro D 


manage 
resources were 


were apparent 


intent to exploi 
accelerate its gré 
points of Aer ) Design 

Standard executive 

here included 

e@ Indication that Aero 

tively studying the milita 
vond “off-the-shelf” sale yf it 
Commander light 
pressed by company Pr 
T. Pew. One of the ire 
would be drone aircraft. He 

the company’s engineering staff v 

rently studying a number of 

type projects 

e Substantial financial support, on the 
order of a “couple of million dollars” 
has already been extended to Acro Ds 
sign by Rockwel-Standard for buildup 
of capital investment since it a quired 
the company in 958, according to 
Rockwell-Standard executive Vice Presi 


; 


} 
ywwth 


1 


Design 
r' mar 


transp 


lent 


116 


dent Carl Black. Although he declined 
to elaborate on Aero Design’s buildup, 
it is known to have purchased a con 
siderable amount of production machin« 
tools for stretch forming, milling, weld 
ing and other work. Much of this equip 
t is being acquired at bargain 
other aircraft companies 
switched over to missile w 
us tooling obsolete, 
st-class condition and pr 
production lities f 
iness aircraft. Pointing out that 
kwell-Standard has 
of working capital, 
that the company 
ign on the basis 
ind does not 


tatus quo 


capabi 


ome Sf 


Black 
had pur 
of it 
intend 
naintain a Indicatio 
that further capital will be ay 
the subsidiary to expand w 
programs 
® Acro Design has produced some 550 
Commanders in the past 10 years, and 
Rockell-Standard Vic« 
Fante noted that he sees n ison why 
it shouldn’t build at least 3,000 airplane 
in the decade. The 
produ chedule currently calls for 
1 


President rr 


next company’ 
| tion 
turning out an airplane every 134 work 
ing hours, and Fante forsaw this ra 
being cut in half 

© Increase of some 30% in dollar vol 
ume in 1960 over last year is antici 
pated by Aero Design Vice Pre 
sales Tom Harris, despite the fact 
the company experienced a slow-down 


ident 
that 


in production in the carly months of 
this year in tooling up for the new 
models. Harris expects that 1960 output 
# Commanders will be approximately 
190 airplanes, 148 last 


ycal 


compared with 
Management is constantly watching 
uircraft 
Comman 


the entire spectrum of business 
wove and below the 
One indication of its interest 
light twin high 
wing airplane patterned after the Com 
mander, which it built as a study of 
the potential of this class for the com 
pani 
Designated the Model 360, the 
mall twin pe wered by two {80 hp cn 
} top peed of 
ndicated that cost 
pri iirplane out of its cla 
it has been turned over to the engincer- 
ing department for use as a flying test 


1 work. Engineering 


fT 
1 Sinai 


] 


four-place 


250 mph 
would 


ind $0 


bed for ¢ xperimenta 
has found that it can check out 

namic modifications f r the larger Com- 
ler, and thus 
ng the Model 


irpl inc, un- 


nasma 

il scale, u 
han the bigger 
feasible enough to 
Many of the changes 
notably the completeh 
cowl system of the new 
tried out on the 


til the ide prove 
tudy full-scale 
in the new line, 
new engine 
Commander 
Model 360 

Also being studied is the turbine-class 
transport, and here current 
fecling of the engineering department 


were 


business 
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is that Acro Design is likely to skip the 
turboprop and go directly to turbojet. 
Engineering and management is study- 
ing all available turbine engines, but 
feel that the powerplants have some 
time to go iolnes they will meet re- 
quirements. One of the more likely 
looking contenders now is General Elec- 
tric’s CF700 aft-fan, which costs ap- 
proximately $35,000. 


Design Improvements 

The extensive design improvements 
in the four new Commanders make 
them new airplanes, although they bear 
superficial resemblance to the basic de- 
sign, and are indicative of the broader 
tasks that Acro Design’s engineering de- 
partment could undertake because of 
the financial support possible from the 
parent firm. Its new line represents the 
biggest changes in configuration made 
since the company introduced its pres- 
surized Model 720 in 1955. 

First of the new airplanes shown dur- 
ing the distributors mecting was the 
500A, lowest priced in the line but con- 
taining the basic detail changes that are 
characteristic of all the other models. 
Availability schedule of the new Com- 
manders is: Model 500A, mid-May; 
Model 500B, mid-June; Model 680F, 
mid-July and Model 560F, mid-August 
The new version of the pressurized 
Commander, designated 720A, will go 
into production later this year 

Prices of basic versions of the new 
airplanes are: Model 500A, $72;000; 
Model 500F, $87,500; Model 560F, 
$98,500, and Model 680F, $113,500 

Major features of the new line in 
clude: slim, low-drag  airfoil-shaped 
cowlings closely fitting the fucl-injec- 
tion engines; revised main landing gear 
retraction system which turns the wheels 
10 deg. so that they lic flat and within 
the contours of the underside of the 
nacelles; and a novel cabin interior, 
made up of upholstered metal strips, 
which can be completely “‘unbuttoned” 
in four hours and easily replaced. 

In studying possibilities of improv- 


ing the Commander's performance, 
Vice President-engineering Ted Smith 


and his design team considered the 


powerplant system as the area providing 
the greatest possibilities for reduc- 
tion in drag. Considering that this area 
can be responsible for approximat 
30% of an airplane’s drag, the 
tacked the problem on the ba 
utilizing airfoil practices in the 
cowling configuration. This result 
designing the cowlings from the NASA 
symmetrical 65000-series airfoil section 
and reduced the former cross-sect 
some 40%, which provided a dra 
duction of approximately 12%. 
These benefits increased the airp 
lift/drag ratio from the former 11 
to 15-16:1, markedly improving 
engine takeoff, climb and ceiling 
acteristics, providing notable atte 
safety gains in these critical areas, 
also improving basic normal perf 
ance 
According to Smith, the Mod 
experienced a buffet in certain clin 
titudes. He said that the new na 
will eliminate buffet and vibrati 
any attitude, because of the impr 
airflow over the wings due to the 
airfoil characteristics. Improved 
namics due to the cowlings ha 
duced stall speeds some 5-6 mph. As a 
result of its excellent stalling cha 
istics due to smoother flow, 
engineers believe the Model 500A 
be landed in a field 300 ft. squ 
full gross weight, in an emergency 
Optimum solution required a 
approach to the powerplant area 
the entire 
lo meet the envelope requirement 
posed by the cowlings, Continent 
Lycoming provided valuable 
tion in narrowing the silhouette 
engines by relocating access 
maintaining accessibility. Engin 
ings are approximately 9 in 
than on the previous models, 
ing off in increased side visibilit 
the cockpit and passenger windo\ 
Another major change in this 


section is complete! 


* - “ 
-_* 


the deletion of the former augmentor 
exhaust tube system, which was respon- 
sible for considerable exterior and in- 
terior noise, and development of a com- 
pletely new system on the Commander, 
which takes the exhaust gases upward 
over the top of the nacelle. Called the 
1ugmented cowl flap system, gases are 
exhausted and engine cooled via two 
electrically-operated flaps atop each na- 
celle. Opening is only 40% that of the 
former exhaust augmentor tubes and is 
iid to provide noticeably more effective 
ooling. 

Lycoming exhaust system permits 
running the exhaust straight back and 
out; on the Continental powerplant, ex- 
haust is angled upward and out. Further 
lowering noise levels is use of double- 
wall cowlings and the fact that the pro- 
peller thrust line is raised 4.15 in., in- 
creasing tip clearance from the fuselage. 
According to Ted Smith, who flew the 
prototype Model 500A, the airplane is 
quieter without soundproofing than the 
previous model was with it. 


Engine Cowlings 

Engine cowlings provide greatly in- 
creased accessibility to the engine, be- 
ing hinged on the lower side, using 
quick a oat latches to expose most of 
the powerplant. Entire aft end of the 
cowling can be slid back and lowered to 
the ground, completely exposing the 
landing gear and retraction system, and 
providing easy access to oil, fuel and 
hydraulic valves and the hydraulic pack, 
also the electrical actuator for the cowl 
flaps. 

Engines are now mounted on single- 
piece aluminum forgings, replacing for- 
mer built-up mounts. Forgings are ex- 
tensively used in the new airplanes; 
other applications include landing gear 
truts, trusses and drag braces, drag links 
ind attachment &ttings in landing gear 
ind cowling. Engine air induction boxes 
ire one-piece magnesium castings. 

Retraction of the Electrol main gear 
ind revolving the wheel is a simple me- 
chanical cycle. The center body which 

— - 


ate al 9 


mS 


FRONTAL CROSS-SECTION of engine cowlings on new Aero Commander 500 is reduced 40%, reducing drag some 10% and increasing 
takeoff and single-engine performance. All models of Aero Commanders have new low-drag cowlings. 
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Veeting the challenge in new materials . .. 


Swedlow achieves 
new shapes in molded chopped fabric 
high temperature parts 





Nothing quite like this reinforced high temperature part had been produced before. But the tail cone 
for Bureau of Naval Weapons Tartar miss le called for walls nearly 6” high. with th , ran f 
from .090” to more than 1”. The shaps omplex, the tolerances close. Strengt] 

resistance requirements were high. Wor} losely with Convair Pomona, Convair Divi 
Dynamics prime contractor or art ‘ ilo engineers issisted in the design 

this extremely critical un 1€) é " pecially formulated chopped fiberg 

hig tempe rature silicone n systen edlow now successfully producing 

superior materials knowledg it press molding yntrolle 
tolerances, and secondary bondi: 

| 


Call on Swedlow next time ave a challenging materials problem. Writ 
I 


] 


report ie and comple te technical information. (Please Refer to Dept 10) 


te 
nae ae E.- SWEDLOW INC./LOS ANGELES 22, CALIFORNIA / YOUNGSTOWN B®, OHIO 
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carries the wheel is attached to an offset 
link that rotates the body as the gear 
moves rearward. Hydraulic system uses 
in electric pump, eliminating the for- 
mer hand pump in the cockpit. Gear 
incorporates positive latches for locking 
the main wheels in the up position. 


Standard Hardware 


Engineers standardized hardware on 
many important Commander installa- 
tions to ease assembly and maintenance. 
Interiors, instrument pancls, quad- 
rants, fuel systems, hydraulic systems 
can all be made on the bench and then 
taken out for immediate installation in 
the airframe. Instrument panels on all 
models, soft grav color instead of black 
for easier reading, are standardized to 
former Model 680E configuration. 
Wiring installations are also standard- 
ized 

New interior entails glucing material 
to long metal panels, which are then 
snapped into place on the fuselage 
structure providing a double wall which 
serves to deaden noise, at the same 
time permits unsnapping any panels 
necessary to quickly get at the wiring 

Other interior changes include a new 
iir exhaust system recessed into the side 
of the cabin which handles adjacent 
ireas in place of the former method of 
taking all air out through vents at the 
rear of the cabin, recessing overhead 
vents and reading lights into the valance 
panels and new, large rotating ash 
trays which mount flush when closed 
Lighted ‘Fasten Seat Belts” and “No 
Smoking” signs flush-mounted aft of 
the crew compartment dividing curtain 
ire actuated automatically from the 
landing-gear-down safety light switch 

Fuel injection engines are used on 
the entire Commander line. The 
Model 500A has two Continental IO 
+70-M engines delivering 260 hp.; the 


NEW RETRACTION SYSTEM for main landing gear on Acro Commanders turns the 
wheels 90 deg. so they are completely faired flat under rear of nacelle. Strut portion of 
gear is normally covered by doors, deleted here for clarity. 


500B has Lycoming I[O-540-B1A 
gines, fitted with three-blade H 

propellers as have the 560] 
to absorb higher power w 
creasing propeller tip-fuselag 
ance). The Model 560F is fitt 
geared Lycoming IGO-540 

350 hp. each and the Model 
geared and _ supercharged 

IGSO-540 engines at 360 hp 


<2 


| 


Boost Pumps 

Models 500A and 500B 
with fuel boost pumps 
mounted in the fuel sump 
engine starting and takeoff 


ing. Boost pump automatically activates 
iny time pressure drops. 

Airplanes are fitted with dual 24-v. 
35-amp.-hr. batteries, which replace the 
former single battery. New Exide bat- 
teries, built especially for the Com- 
mander series, weigh a total of approxi- 
mately 28 Ib., compared with some 80 
lb. for the former single battery and cost 
is about $34, compared with $100 for 
the earlier installation. New Com- 
manders also have 100-amp. generators 
ind a new starter, both especially de- 
signed and built for them by Jack & 
Heintz. 

\ highlight of the meeting was the 





Aero Design Aero Commanders 





Maximum gross weight,. Ib 

Ory empty weight, Ib. 

Useful leed, ib 

Maximum speed | see level, mph 

Cruise speed @ 70% power @ 10,000 ft., mph 
Stell speed, gear end fleps down, mph 
Range, mi 

Fuel copecity, gel. 

Service coiling, 2-engine, ft. 

Service ceiling }-engine, ft. 

Initial rete of climb, 2-engine, sea level, fpm. 
Initial rate of climb, l-engine, sea level, fpm 
Takeof distance ever 50 ft. (short feld), ft. 
Landing distance over 50 f1. (short fleid), ft. 


244 
71 
, 400? 


500 
, 00 
660 
400 
, 380 
, 330 








date on Models 560F and 680F are preliminary dete 
55% power, 30-min. fuel reserve. ‘Maximum speed at 15,500 ff. is 290 mph 


Note: Models 500A and 5008 speeds guaranteed within plus or minus 3%; climbs, ranges and oltitudes within plus or minus 8%. Specifications and performance 
fuel reserve, ot 10,000 f., normal fuel, 181 mph. Trve Air Speed. *At 


Range at 45% power, 30-min 
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TOUGH, TINY, 


TUNABLE TUBES 
MADE HERE 


KU-BAND TUNABLE TUBES are the newest in a 
remarkable family of Litton Industries miniature pulse 
magnetrons. (There are more than 60 types of Litton 
miniature magnetrons. Production types!) The Ku- 
band tubes have power ratings up to 3 kw., minimum. 
Except for waveguide output, of course, they are 
mechanically interchangeable with companion X-band 


tubes available at power levels up to 4 kw., minimum, 


We are reasonably certain that we spend more time 
making each tube than is the industry standard. We are 
also reasonably certain that we maintain the highest 


tube yield in the industry. A much larger number of 
our magnetrons go to customers instead of to reject 
bins. Implicit in this is tube reliability. Our extra care 
in production has resulted in tubes that are performing 
well in excess of ratings. Since this means longer life, 
you can translate it into lower operating costs and 
honest-to-gosh reliability for your systems. 

Let us send you, without obligation, more information 
on our wide line of electron tubes —evidence of 
Capability That Can Change Your Planning. Litton 
Industries, Electron Tube Division, Office All, 
960 Industrial Road, San Carlos, California. 


LITTON INDUSTRIES Electron Tube Division 


BARRATRON TRANSMITTING TUBES * MACGNETRONS *¢ 
TUBES * NOISE SOURCES © CROSSED-FIELD AMPLIFIERS © HICH DEFINITION CRT 


CARCINOTRONS * GAS DISCHARCE 


DIRECT-WRITING CRT * COLOR CRT © STORAGE TUBES »* 


CAPABILITY 
THAT CAN CHANGE 
YOUR 
eile 


KLYSTRONS * TRAVELING WAVE TUBES * BACKWARD WAVE OSCILLATORS 


MICROWAVE FILTERS © DUPLEXERS © TR TUBES 





novel “auction” system of allocating said the company has purcha 
first deliveries to distributors. Due to hangar at Sanford Airport. First 
production limitations incurred by the of a Lake-built Skimmer will b« 
switchover to the new models which re- shortly 
quired extensive retooling, not cnough 
of each model could be made available U.S. women pilots will compete A 
to satisfy initial distributor require- 29 a+ Miami. Fla.. in the 10th A: 
ments. Also, some export distributors Aj] Woman's International Air R 
face regulations precluding ordering and yet js sponsored by the Florida ( 
buying aircraft on speculation with cus- ter of 99. women’s pilot organ 
tomer commitment ind the Republic of EF) Salvador 
Dealers Bid the 2,600 mi. race will terminate. 1 

aa race is open to women holding 

To provide each distributor with air private license and having at least 
craft in relation to his relative past hy of cross-country time and 
year's volume and at the same time per- in the plane used for the event 
mit him to exercise judgment on the 
models | ted at s f livery ° i 
ey a a re saigene cay Y Flight tests of new RHJ-6 hig Omega design bellows for 
aare 1 HTS > GcHve OSITIONS O re . . 

, ance sailpl. g 

cy wndil west dhanbak ta di formance sailplane, designed f precision instrumentation 
tors based on bidding for delivery posi 


; ; 


ratios in the 40s, have been 
designer-builder and national 
tions wanted S 
Pe ; a ii champion Richard H. Johnson 
ris was done by issuing la 
- : 5. . Praine, Tex RHJ-6, which 
money in vanious denominations to ‘ : 
: ft.. has a new airfoil. « pecia 
the distributors, with dollar amounts , . 
; for good laminar flow behavior a , 
equivalent to the amount of their busi- te eeniialete Tete Tie Manin racy, provides a more linear deflection output 
aninme ducins s( ( . ali PP *t, ‘ 
ness volume during 1959 and 1960 to gart. German ; Write for new brochure, “Seamless Bellows 
date of the mecting. Santa Monica Avi- and Bellows Assemblies”. 


ation, for example, started with an 
amount of “play money” that gave First retail customer for tl 


*t bidding value roughly twice that Queen Air twin engine execut 7 
of the next two highest distributors and — port 1s Rochling Iron & Steel | B.EGoo rich 
Volklingen, German Ohi \viat i a 
aviation products 


Co., Vandalia, is first domesti 
utor to take delivery of a Queen A Dept. AW-4B, Akron, Ohio 


PRIVATE LINES medias 


Republic Aviation has taken delivery 

f a Convair 240 executive transport, 

purchased from Frederick B. Ayer & 

Associates and modified by the Garrett 
Corp.'s AiResearch Aviation Service 

Division advancement 

in instrument 


B.F.Goodrich now manufactures bellows and 
bellows assemblies to customer requirements. 
Convolutions shaped like the Greek letter 
Omega (2) equalize stress, result in extended 
service life. The design also improves accu- 


roughly equal to that of the eight low 
est distributors 

















Private pilots’ safety course has been 
opened by the State of New York's 
Commerce Department, with ground 
schools emphasizing courses ranging 
from navigation and meteorology to 
civil air regulations. Courses are free 
and are directed by Roland K. Alexan- | 
der, air safety consultant in the depart- | = 
ment’s Bureau of Aviation 


illiamperes 


OIRECT CURRENT 


Hercules Powder Co., Wilmington, | en 
Del., has purchased a _ four-engine meter 
Lockheed JetStar (AW Mar. 21, p. 33) | os 
¢ here ’ . ‘ ture meter. Shielded — no error from 
rom Lockheed Aircraft’s Marietta, Ga., | quanitie pends, Seaeelaenaalle 


Today's most readable, modern minia- 


Division for executive use. Plane will lal mechanism, Max. weight 1.6 62: Wi’ 
be used for trips to company installa- all stondard ranges, verious colors. 
tions at Lake Charles, La., Salt Lake — ree sere ey ae 
~ | x . Grion instrument Division, Minneapolis- 
City, Utah, and the West Coast. Henoywell Roguister Co, Mandhester, 


Powerplants are four Pratt & Whitney New Hompshire, U.S.A. In Conodo, 
JT-12 turbojets. Honeywell Controls Limited, Toronto 
17, Ontorio 


Lake Aircraft, Inc., builders of the 
amphibious Skimmer, for which license 
rights were obtained from Colonial Air- 


craft Corp. (AW Nov. 2, p. 118), has Honeywell 

opened production facilities in a former : oe 

fabric milling plant at Sanford, Me. f b= H'| Faat ui Cotta 
Ee 


John F. Stayer, Lake Aircraft president, —J ome s00e 
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East Germans Rebuild Aviation Industry 


By David A. Anderton 


Leipzig—East Germany’s small _air- 
craft industry is working toward 
technical independence from Russia 
and is driving to establish solid export 
markets for its widening range of 
products. 

Industry technicians and manage- 
ment are rebuilding the laboratories and 
institutes to carry the future research 
and development load, instead of de- 
pending on Communist help for every- 
thing from wind tunnel time through 
raw materials to flight-test instrumenta- 
tion. 

Sales teams of Technocommerz, East 
German export organization charged 
with handling aircraft trade, have 
visited many of the world’s “airline” 
countries, armed with brochures of the 
rype 152 transport (AW Mar. 21, 
p. 76). And though they are reserved 
about specific data, they would like it 
known that there is a small twin-jet 
transport, the Type 155, coming up, 
and perhaps either a helicopter or 
trainer powered by a Pirna 017 gas 
turbine (AW Apr. 4, p. 95) 

These developments are all on the 
credit side. But among the debits arc 
the rigid framework imposed on the 
country’s industry by its membership 
in the Communist bloc, the con- 
tinuous trickle of technicians and 


engineers who flee westward, and the 
tremendous need for workers of all 
types all over East Germany which 
limits on the numbers of 


imposes 
available for the aircraft in- 


workers 
dustry. 

Some Western observers _ believe 
that the industry will continue to 
shrink to the point where it will have 
to be closed down entirely for lack 
of native technicians. But the value of 
the East German aircraft industry as 
an instrument of national policy and 
propaganda is so high that the majority 
of Western observers believe that some- 
how workers and work will be found 
They point out that when the in 
dustry had absolutely nothing to start 
with, the Russians supplied every 
thing necessary including drawings for 
1 license-built airplane and its power 
plant. This could happen again 

Past performance of the industry is 
impressive considering its brief history 
Engineers built about 100 twin-engine 
Russian-designed Ilyushin 14P  trans- 
ports and exported many of them to 
Bulgaria, China, Rumania, Hungary 
and North Vietnam. With them went 
German-built Asch 82T piston engines, 
increased in. both power and _ time- 
between-overhaul from the original 
Russian production. Their sailplanes 
have been exported to Denmark, Fin- 
land, Syria and Russia and are going 
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LOCATIONS of East German aircraft industry factories are shown. Six manufacturers, one 
export organization and research and supporting institutes comprise the industry. 


through certification checks in Holland 

Present project—the Type 152 58- 
seat transport powered by four Pirna 
014 turbojets—is the industry's pride. 
It is entering production, perhaps a 
dozen are on the final line with two 
near flight test, and the engines de- 
veloped for the plane have passed the 
East German type test and have been 
cleared for flight 

Development of three small gas tur- 
bines for industrial and aircraft use is 
well along. Three sailplanes are being 
built in small production quantities. 
Instrumentation, communications and 
navigation sets, ground support equip- 
ment and airport material have been de- 
signed and are being built 

For the future there are reports of a 
Type 155, a 30-seat twin-jet transport 
layout, and of a trainer or helicopter 
powered by one of the small gas 
turbines 

Six manufac turing com panic 5 one 
export organization and a group of 
research and supporting institutes make 
up the East German aircraft industry. 
In addition, other manufacturing or 
scientific organizations whose products 
bear on airplane construction also con- 
tribute to the over-all structure of the 
industry 

Administrative organization for the 
aircraft industry is called the Vercine- 
gung Volkseigener Betriede Flugzeugbau 
(VVB Flugzeugbau), which can be 
translated roughly as the United 
People’s-Owned Organization for Air- 
craft Construction. Each individual 
factory is designated with the initials 
VEB, for Volkseigene Betricbe (which 
means People’sOwned Organization), 
and a place name for geographic 
location. 

These manufacturing 
comprise the bulk of the industry 
* VEB Flugzeugwerke Dresden, respon- 
sible for the development and produc 
tion of transport airplanes Current 
production is the Type 152 transport. 
¢ VEB Entwicklungsbau Pirna, respon- 
sible for development of turbojets and 
small gas turbines for aircraft and in- 
dustrial uses. Current projects include 
the Pirna 014 engines for the Type 
152, and three small gas turbines of the 
Pirna 017 type. 
© VEB Industriewerke Ludwigsfelde, 
responsible for the production of turbo- 
jets and small marine engines. Pirna 
014 is being built here. 
© VEB Industriewerke Karl-Marx-Stadt, 
responsible for the development and 
production of equipment for transport 


companies 
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aircraft and for the production and 
overhaul of piston engines. Current 
projects include building the Russian- 
designed Asch 82T piston engine under 
license. 

eVEB Maschinen-und Apparatebau 
Schkeuditz, responsible for develop- 
ment and production of ground equip- 
ment for transports and airports, as well 
as overhaul of transport aircraft. Cur- 
rent work probably includes overhaul 
on the fleet of East German Deutsche 
Lufthansa. 

eVEB Apparatebau Lommatzsch, re- 
sponsible for the development and pro- 
duction of gliders and sailplanes. Pres- 
ent work load includes the “Lehrmeis- 
ter” and “‘Libelle” sailplanes. 

Export contacts and the sales for the 
entire aircraft industry are made by 
Technocommerz GmbH., of Berlin, one 
of several government agencies charged 
with administering the state’s monopoly 
of foreign trade. 


Research Agencies 


Part and parcel of any country’s air- 
craft industry are the research agencies. 
Germany has a long tradition of the 
“institute,” a group of scientists, gen- 
crally with some academic responsi- 
bility or connection, who work in the 
ireas of basic or applied research. In 
East Germany, there are five of these 
institutes, grouped together at Klotsche 
near Dresden as the Forschungszentrum 
der Luftfahrtindustrie (Research Center 
if the Air Transport Industry). Indi- 
vidual institutes deal with aircraft con- 
struction, powerplant development, 
general technology, equipment, and 
materials. 

This group has a central documenta- 
tion organization, the Zentralstelle 
fiir Literatur und Lehrmittel (ZLL), 
which publishes research reports, the 
industry's yearbook, standards, manuals, 
ind a magazine. The ZLL also sup- 
plies instructional models of engines or 
systems, designs and builds training 
aids, and produces slides and films as 
visual aids to instruction 

Linked to these institutes through 
the common goal of research projects 
are laboratori¢s established within the 
framework of a specific factory. One 
example is the Aerodynamics Labora- 
tory of the VEB Flugzeugbau Dresden. 
The original vertical tail design of the 
['ype 152 transport was built on a flying 
testbed—type unspecified—and _ flight- 
tested by that laboratory to get a com- 
parison between flight and wind-tunnel 
data. 

Incidentally, it has been a long time 
since such a fundamental aerodynamic 
design problem as a vertical tail layout 
has had to be solved on a flying testbed 
in the West. That particular approach 
gives one clue as to the state of the 
acrodynamic and flight-test art in East 
Germany, and perhaps even in Russia. 
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EAST GERMANY’S Type 152 four-jet transport is mounted in a frame for structural test 
in a structure laboratory adjacent to the main assembly area at Dresden-Klotsche. 


The difficulties faced by East Ger 


many in rebuilding the aircraft industt 


were many and varied and not 
native origin 


First, after World War II not! 


was left of the many factoric 
once turned out powerplants, airf1 
and equipment for the Luft 
More than 60% of the wartime i: 
try was concentrated in what 
East Germany, including such 
tant installations as the underg 
V-2 production line at Nordhausen 
Junkers turbojet production plant 
Dessau and Berlin, and Peenemii 
with its famed rocket and aircraft 
velopment areas. 

But American and British bo. 
combined with Russian artillern 


ground forces left very little intact 


V-E Day. What was left was s 
cally looted, wantonly destro 


physically transplanted by the Ru 


Technicians, engineers and scient 


fled West or waited for the Ru 
to catch up with them. Tho 

waited were considered part of th 
installations and also physically 

planted. 

Second, as a matter of fixed 
there is no competition with 
Communist countries. Division of | 
projects is agreed beforehand 
“unanimously” approved by th 
ous governments involved 
Russia handles all research, 
ment and production of militar 
planes and missiles, plus the space 
gram, and also heavy 
Czechoslovakia develops 


trainers and sailplanes, and has w 


= 


on further development of the Ilyushi 


14 series, in addition to which 
duces military airplanes—notabl; 
MiG-15, -17 and .19 series and 
I-28 bombers. Poland produce 
planes and sport planes. 


transport 
} 
lightplan 


East Germany’s share is in low- 
thrust turbojet development and short- 
range transports. Sailplanes, piston en- 
gines and the ubiquitous []1-14P are also 
produced by East Germany. 

These projects create marvelous 
propaganda opportunities. Spokesmen 
for the East German aircraft industry 
can truthfully say that they build only 
for peace, unlike their Western neigh- 
bors. But what they can’t and don’t 
say is that they aren't allowed to build 
inything else, and that—given the 
hance—they would be off in a minute 
to build military airplanes and mis- 
iles. 


Glider Training 


Official line is that the East German 
lircraft industry only started to rebuild 
in the middle of 1954. But the irre- 
pressible Germans—both East and West 

have had a habit of jumping the 
gun. First tentative steps toward re- 
building were taken, as before, with 
gliders. A Society for Sport and Tech- 
nology was formed in 1952 in East 
Germany to give training, facilities and 
equipment for what are called “tech- 
nical sports.” The list would include 
gliding and parachuting, as examples. 

Gliding enthusiasts had been comb- 
ing the ruins of old hangers and 
factories, and had come up with a few 
old sailplanes. These were rebuilt, and 
flown from the old training areas. The 
wartime gliding schools were reformed, 
repaired and reopened. New schools 
for gliding instruction started in 
sdedilaaiens near Berlin, and in 
Thuringia and the Harz mountains. 
One year later production of gliders 
was in full swing in East Germany. 

But powered aircraft had to wait. 
Work finally started in that area in 
1954, almost completely with Russian 
iid, materials and facilities. While the 
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AVIATION WEEK has been officially designated 


to publish in its May 2 issue the 21st edition of “Air Trans- 
port Facts & Figures’, a publication of the Air Transport 
Association. “Facts & Figures” contains the official operat- 
ing statistics of Association members and will detail the 
impressive picture of air transport industry progress 


AVIATION WEEK’s transport editorial department will sup- 
plement ‘Facts & Figures’’ with staff articles covering key 
subjects on airline and air transport development 
Jet Transports - Operations 
Maintenance + Financial Trends 

Here is an opportunity to advertise in an issue that will 
receive the attention of air transport industry men through- 
out the year. If your business is equipment, materials or 
Services for air transportation, this is one issue to schedule 
today. Regular advertising rates apply. 
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Russian contribution is now being 
soft-pedaled throughout East Germany, 
there was a time when it seemed im- 
possible for their spokesmen to muster 
enough praise for what their “big 
brothers” had done so selflessly. 

Most enthusiastic acknowledgement 
of East Germany's debt to Russia was 
voiced some months back by Prof. 
Brunolf Baade, designer of the four- 
jet Type 152 transport. Baade pointed 
out that the rebirth of his country’s in- 
dustry and the development of the 
projects on which they rebuilt their 
factories and staffs could not have been 
done “. . . without the help of the 
Soviet Union.” 

Baade’s comments may have been 
colored by the fact that he was speak- 
ing on the anniversary of Russia’s Octo- 
ber revolution, a date reserved by 
speakers all over the Communist bloc 
for extravagant praise of Russia 

Baade emphasize that the technical 
cadre forming the nucleus of the reborn 
aircraft industry was trained in Rus- 
sia; “ hundreds of [East] Ger- 
man scientists, engineers and techni- 
cians had the opportunity to work 
further in this specialized field, collabo- 
rating in technical advancement 

“Complete train-loads of highest- 
value materials, instruments and 
equipment were sent to us by the 
Soviet Union a large amount of 
technical data, experience, special 
technologies, calculating methods, 
standards, material specifications, re- 
search reports ete. . All this the 
Soviet Union put cost-free at our dis- 
posal, whole wagonloads full! Even fur- 
ther, [Russia] has given us the use of 
scientific institutes for carrying out re- 
search and consulting.” 

Other specific aid mentioned by 
Baade included shipments of large 
quantities of aircraft construction ma- 
terials, license rights for the [l-14 twin- 
engine transport, use of Russian wind 
tunnels and other laboratories and ma- 
terials, instrumentation and equip- 
ment for the Type 152. 

So out of the rubble of the Third 
Reich rose the rebuilt aircraft industry 
of East Germany. The foundations 
were Russian, but the superstructure 
was built with local help. Details of 
factory location and size, numbers of 
workers or quantity of production are 
hard to come by, and so it is difficult 
to make anv valid estimate of the over- 
all position of that industry today 

But some facts are available by which 
to judge both state of the art and the 
status of production developments 
¢ Final assembly area at VEB Flug- 
zeugwerke Dresden is about 300,000 
sq. ft., under a single roof in Hall 22. 
The area is 557 ft. long, 541 ft. wide 
and the clear space below the ceiling 
beams is 88.5 ft. high. Final assembly 
of the Il-14P has been completed here 
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and the first few Type 152 transports 
are on the line. About 600 workers 
were employed during the final a 
bly of the Ilyushin design; probal 
more will be used as the Type 152 
builds up to peak production 

e Production of the Russian-designed 
Asch 82T engine, now in its 
modification, was begun in 195¢ 
VEB Industriewerke Karl-Marx-St 
Russians have never revealed figure 

the engine life, but non-Russian 
have said anything between 200 
400 hr. was pretty good. German-! 
engines are getting 700 hr., have 

run at 900 hr., and are aiming at 
latter figure for the next certifi 
Power rating of the engine ha 
increased, although not by such a large 
margin. Engine is basically a 14-cylin 
der twin-row 1,900-hp. unit devel 
from the Pratt & Whitney Twin W 

© Production of the Ilyushin 14P begat: 
sometime in 1956, and the first 

plete airplane was shown at the I 

zig Technical Fair in the spring 
1957. No. 50 production airp! 
rolled out of the shop in Oct 
1958, and the last of the serie 

off the line at the end of 1959 
suming the figure of 100 airplan 
correct, then production could ( 
been at the rate of about three per 


‘ 


1. 


‘ 


+ 


month, not a very high rate for wha 
is essentially a Convair 240 with D 
las DC-3 performance. 


Future Plans 


With the phasing out of the Il-14P 
and the Asch 82T-7 powerplant, th 
industry is free to concentrate he 
Type 152 and the Pirna 014, w 
on one airplane and one engine 
time. It would be logical to foll 
with a smaller transport like tl 
155, still powered by the Pirna 014 
either a trainer or helicopter p 
by a Pirna 017 engine, to make 
labor differential between the Typ 
152 and the Type 155 

Spokesmen for the industry 
size that thev don’t want to talk 
projects while thev are still 
they prefer 
airplane has flown 
thev are ibout futur 

But thev say thev would 
doing their jobs if they did n 
active project study groups con 
every possible tvpe of endea 
their industrv. On 
cated that there wer 
in the transport area currenth 
study, but he was vague when 
if they were all paper variati 
what would eventually be the 1 
155 layout. 

But the future of the East G 
aircraft industry will not be on 
industry’s own making. They will 
to conform to the pattern of non 
petitive developments within the ¢ 


to present data wh 


For this 


secretive 


spokesman 
several p 


munist bloc, compete for labor with 
heavy construction and chemical in- 
dustries, with shipbuilders and trans- 
portation. 

They will have to develop native 
technical talent fast, partly because 
they are losing steadily to the West, 
ind partly because of their mistaken 
political concept that it is more 
blessed to work with the hands than 
vith the mind. There are very few 
high-grade engineers or scientists left 
in the Eastern area, and those who are 
there are overworked, responsible to 
political directives as well as scientific 
programs, and not able to keep cur- 
rent with developments in any coun- 
tries outside the Soviet bloc. 

This complete lack of touch with 
the West produces some naive atti- 
tudes, such as an engineer from East 
Germany who asked—seriously—if the 
West had any jet transports now in 
service. It also explains such deals as 
the purchase of three sets of electrical 
equipment for the Type 155 airplane 
from English Electric (AW Mar. 14, 
p. 34). An a.c. aircraft system is still 
beyond their ken. 

The East German attitude also is 
conditioned by politics, obviously. The 
industry people feel that theirs is the 
world’s only true industry, singled out 
because a ‘farmers’ and workers’ state 
only builds for peace.” They blame the 
U.S. and Great Britain for destruc- 
tion of their country and wartime in- 
dustry, and conveniently forget that a 
major portion of the blame rests on 
Russian shoulders. They speak of the 
“opportunity” their engineers had to 
study in Russia after the war, when 
the only alternate for those engineers 
vas the risk of death. 

his political attitude is linked to 
the rebuilding of the aircraft industry: 
We can succeed,” say these Ger- 
nans, “because we have the true mis- 
ion.” Looked at from a viewpoint of 

id commercialism, they couldn't 
tand a chance of competing with the 
Western manufacturers, selling a trans- 
port against the years of experience 
racked up by Douglas, de Havilland or 
Sud Aviation. 

But because price means nothing 
when the state has a monopoly of for- 
eign trade, because deals can be ar- 
ranged to trade airplanes for sugar or 
coffee beans or long-stapled cotton, and 
because of the natural loosening of 
trade barriers the world over, the East 
Germans may succeed in breaking 
through the borders imposed on them 
by their political ideology. 

“I don’t worry about them as com- 
petition in direct selling,” said one 
American engineer. “But they just 
might get out somewhere and dilute 
the market and keep us from draining 
off some of that money. And we can’t 
use any sugar this year.” 
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AERONCA DESIGNS, TOOLS AND PRODUCES NEW CONCEPTS IN 
LIGHTWEIGHT HIGH-STRENGTH AIR TRANSPORTABLE SHELTERS 


Created by specialists in aircraft and missile weapon systems and sub-systems, 
Aero Van airborne shelters feature extreme versatility for world-wide appli- 
cations. These new shelters achieve superior strength-weight ratios as well as 
interior flexibility through new design and construction concepts. In addition, 
they are designed for ease of modification and low-cost mass production. 
Rugged all-purpose Aero Van shelters have been subjected to severe struc- 
tural, environmental and suitability evaluation tests conducted by Armed 
Forces testing agencies. 

Whatever your GSE shelter requirements, Aeronca can provide a “packaged” 
capability ... from original concept to finished product ... to meet your 
specifications. FOR DETAILS, WRITE FOR BULLETIN AS-103. 


ANOTHER CURRENT GSE PROJECT AT AERONCA..,. 








manufacturing corporation 
1714 Germantown Road « Middletown, Ohio 











Openings for creative R&D Engineers with 
Missile-Space experience. Write to 0. E 
Chandier, Mgr. Professional Employment These photos show performance tests on a production model of new tactical shelter for ‘‘Jupiter’’ IRBM., 





Lanphier Details Views on Defense Needs 


(Thomas G. Lanphier, ]r., recently re- 
signed as vice president of Convair [AW 
Feb. 29, p. 27) to begin a public campaign 
for a stronger national defense program. His 
first major policy speech was made to the 
National Press Club in Washington, D. C 
Because it is the most comprehensive expres 
sion of Mr. Lanphier’s views on this subject 
to date, Aviation Week is publishing the 
complete text of his remarks.) 

As background text for my remarks 
today, I offer a quote from a fellow 
Republican and one-time President of 
the United States: “I wish to point out 
that the argument now often advanced 
is to the propricty of criticizing the 
President, without regard as to whether 
the criticism is or is not just, has no 
warrant cither in history or on the 
grounds of public morality.” So said 
Theodore Roosevelt, while he was in 
the White House 

My comments this noon have to do 
with the present incumbent of that 
establishment. I believe President Eisen- 
hower to be an honorable, well-inten- 
tioned and amiable man, historically 
deserving of America’s homage for serv 
ices rendered in other years and other 
wars. I also believe him to be mortal, fal 
lible and culpable, if he has not com- 
petently led us to this point in histor 
And I do not think he has. 


Out of Tempo 


Generally, I believe he has listened to 
the drums of a bygone day—out of 
tempo with the space age. He has de- 
faulted his responsibility to modernize 
our organization and our policies for 
urvival and progress in a world swarm 
ing with communism 

Specifically, I believe his defense bud 
several and 
have 


rcts 
s 


particularly the last 


culminating in the current one, 


been and are based on a dangerous 
rationale A rationale I believe the 
Chief Executive of our government does 
right to take in this era 

of hydrogen 
in which an underestimate of 
however slight, could be 
if not its 


not have the 
of push-button delivery 
bombs, 
the enemy 
fatal to our nation’s 
life 

Before describing what I believe to 
be the President's rationale, | 
to make a of faith in my 
country. I United States 
could, if it took appropriate extraordi 
nary action, make it through the sixties 
unbombed and could maintain through 
of the freedoms we 


freedom 


would like 
statement 
believe the 


out some mecasure 


now enjor 
Further, I believe 


end of this decade 


we could, by the 
be in a position to 
toward the restoration of inter 
sanity in the world. To wit 
iain be strong enough to 


THO’ 
national 
we could 
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argue effectively for some measur 
arms control 

Meanwhile, I look at the current 
ative of World W 
weaponry, as between communis! 
what we call the “‘fre« 
find little encouragement for opti 
We are not armed nor arming ot 
sufficiently nor appropriately f 
modern war. I repeat: I think w 


inventory 


world 


Thomas G. Lanphier, Jr., who recently 
resigned as vice president and assistant to 
the president of the Convair Division of 
General Dynamics Corp. in order 
freely challenge Administration defensé 
policies, is a former member of the Ai 
Force Scientific Advisory Board and 
from December, 1949, to May, 195 
served as Special Assistant to the S« 
tary of the Air Force for Research 
Development 

Mr. Lanphier, son of a West P 
classmate of President Eisenhower 
served as special assistant to Stuart Sym 
ington, then chairman of the Nat 
Security Resources Board, from ay 
1950, to May, 1951, and repr 
Mr. Svmington on the National Secur 
Council senior staff. He resigned 
this position to join Convair as a 
to the president, becoming a vic 
dent of the firm in November, 195 

A former newspaperman and 
president of both the National 
Assn. and Air Force Asst 
than 100 


missions in the South Pacific and 


nautics 
Lanphier flew more 
12 in the European theater as 
Force pilot in World War Il 
ing 7 Japanese aircraft in air-to-air 
bat and another 10 on the 
holds the Navy Cross, Silver Star 
cluster, Distinguished Flying Cr 
cluster and Air Medal with five 

\ graduate of Stanford U1 
Mr. Lanphier became managin 
of the Idaho Daily Statesman at B 
Air Force in 194 


he had worked asa 


grour 


after leaving the 
fore the war 
for the former San Francisco Daily New 











but we are not doing so because of a 
national self-delusion that, if we keep 
talking about peace—we must be at 
peace. 

Actually, World War III has been 

n, who knows how long? Whether it 

began over 40 years ago, or during 
World War II, or with Korea, or Hun- 
gary, or with the Sputniks, is a moot 
point. It is on—and we are losing it. 
Losing it for many reasons—the princi- 
pal one: our people and our President 
lon't acknowledge it is being waged 
gainst us. We are losing it during the 
phase we are best equipped to win, and 
the only one we can win: the deterrent 
phase. 

We have the latent ingenuity and 
spirit to effectively arm and keep our- 
selves armed to deter aggression against 
our allies and ourselves. But we are 
not doing so. 

The opinion | am expressing is not 
singular with me. There are = 
people in the sciences and in the deicise 
industry and in government who agree 
with me to varving degrees—including 
the maximum. Not too many feel they 
can speak out about it. Those who do, 
experience varied reactions. Outspoken 
ritics in the defense industry are labeled 

munitions mongers” and discredited 
self-serving. Critics from the Con- 
gress are dismissed as partisan. 

Critics in uniform, like Gens. Ridge- 
wav, Gavin, Medaris, Taylor, and _per- 
haps, Adm. Carney, find themselves 
undecorated casualties of a war their 
fellow-citizens don’t even recognize. 
And officers like' LeMay, Hayward, 
Schriever and Power, while not vet 

isualties, certainly must be listed 
mong the walking wounded. 

What the form of rejection mav be 

f intranmural critics like Robert Lovett, 
Robert Sprague, Thomas Watson and 
Dr. James Baxter is not yet apparent. 

Incidentallv, if men such as these are 
lismissed as authoritative critics in the 
defense area, who is to criticize in this 
And to whom does the President 
look for guidance in this area? 


5 
rea 


Weapons Revolution 

I have said we are not armed, nor 
rming ourselves appropriately for the 
var being waged upon us. I believe this 


is because our people and the Admuinis- 
tration have not recognized the revolu- 
tion in arms which has occurred over 
the past decade and a half and the con- 
urrent revolution in techniques of war- 
the Communist 


fare as introduced by 
deology 

In this new category of weapons, | 
vould include, in the first instance, a 
national political philosophy: that is, 
the attitude of a nation about itself 
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PROJECT: MISSILE FROM UNDER THE SEA 
FILTER APPLICATION: PROTECT HYDRAULIC CONTROLS 


FILTER: PUROLATOR 


Controlled flight of the Polaris missil 


to target —depends entirely on the instant response and 


—from submarine 


perfect accuracy of its complex hydraulic control circuits 

Fhese hydraulic control circuits presented totally 
new filtration requirements Lo kheed Engineers pre 
sented these stringent requirements to Purolator —and 
Purolator met them with unique new designs so success- 
ful that Purolator filters are an integral part of eve ry 
Polaris missile 

The filters that protect the Polaris are just one exam- 


ple of the kind of imaginative engineering that's a Sp 

cialty at Purolator. Purolator engineers have de veloped 
filters, in every known medium, to handle te mperatures 
trom —420 F to 1,200 F — pressures from 0.000 to 6,000 
psi—flow rates from a few drops to thousands of gallons 
per minute --filtration from submicron to 700 microns 


The Se 
problem. A_ descriptive 


ready to work on vour 
letter 


prompt attention 


samme cngneers are 
with blueprints will 


Address Purolator Prod 
AW2015, Rahway, New Jers« y. 


receive the 


ucts, Inc Dept 


PUROLATOR 


PRODUCTS, INC. 


NEW JERGEY AN TORONTO. ONTARIO 


RAHWAY 





CANADA 





and its place in the world of today and 
tomorrow. In this respect, the USSR 
has an effective and aggressive attitude 
toward a clearly understood objective: 
world domination. In this same cate- 
gory, the United States has, as best I 
can determine and define it, the “good 
life” as a somewhat ephemeral national 
objective. 

rhe second weapon more aggressively 
used by the Communists than by us: 
Education. While we appropriately em- 
phasize moral and cultural education of 
our children, we leave it at that. Mean- 
while, the Soviets stress technical and 
scientific education in fields pertinent 
to their objective and include, among 
other things, our language, as well as 
that of other nations alien to them. 

A third weapon: Economics. Here 
we presume ourselves to be strongly in 
the combat and probably correctly so. 
However, here again, communism 
sclects the economic fronts it considers 
pertinent to its objective, then puts up 
at least an impressive facade in these 
selected areas. 

The fourth weapon: Propaganda. 
Ironically, on this front we, the greatest 
idvertising nation in the world, are 
time and again beaten in the contest for 
the world’s attention and respect. The 
Communists shrewdly and deliberatels 
advertise their technological accomplish- 
ments in space and elsewhere. And they 
brandish their missiles and other forces 
in consonance with their political pro- 
grams and objectives 

A fifth category of weapons, and one 
which the President specifically rejects 
Outer Space. Publicly contra 
dicted though he has been by his 
propaganda expert, Mr. Allen, and his 
chief scientific adviser, Dr. Kistia- 
kowsky, the President continues to 
read us out of the competition in this 
great new frontier, and allows our 
military and non-military efforts in this 
field to drift along, formally uninte- 
grated 

The final category of World War III 

physical military wea 
Hydrogen-bomb-carrving 
ICBMs, manned bombers and sub- 
marines, and systems for defending 
against them, to the extent there can be 
such systems. Also, the more conven- 
tional (though with ingenuity, thes 
need not be so) forces needed to deter 
limited 

In the face of communism’s vigorous 
exercise of weapons on all these World 
War III fronts, we must excel at least 
in this last categorv—if we are to sur- 
vive. And we must, over the long pull, 
excel in all the others. However, if we 
do not stay physically strong this vear 
and next, we do not stay alive and free 
cnough to prosecute the contests on the 
other fronts. It is therefore in this 
category of physical weaponry that I 
would lodge my specific criticisms today. 


as suc h 


weaponry: Th 
pon systems 


aggression 
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Atlas-Able V 

Cape Canaveral, Fla.—Atlas-Able \ 
lunar orbiter probe, which National Aero 
nautics and Space Administration plans 
to launch this summer, will be similar 
to the Atlas-Able IV payload, but it 
will not have a television-type scanning 
system. 

Television system, which was to have 
scanned the lunar surface as the Atlas 
Able IV probe orbited the moon, has 
been excluded from the Able V_ pay 
load, apparently because of the relatively 
peor quality of the picture it could © 
produce. Stanford University VLF radio 
wave propagation experiment also has 
been withdrawn from the program, and 
a plasma sensor has been added that will 
measure low energy particles. 

NASA has ordered two 
launch vehicles similar to the veh 
which failed in its attempt to launch t 
lunar orbiter probe last November (AW 
Dec. 7, p. 31). They will be equipped 


with identical payloads, with the second 


Atlas-Able 


} 


| } 


serving as a backup for the first launch 
attempt. Should the first launch be 
cessful, the agency may decide to 

the experiments in the second payload t 
return a wider variety of data from the 
two flights. 











Judging from his budgetar 
tion to them, the President 
realize that the United Stat 
maintain a viable strength in th 
gories of physical weaponry, each 
ver the long haul 
overlapping the other to some 


important 

These categories arc An 
able deterrent 
limited war deterrent and ah 


against mass 


Deterrent Capability 
As to the 


deterrent—our 
the President has described 
culably powerful” but it 
nerable. It concurrenth 
than 100 stati 
enemy equipped with ballist 


Russia 


status of an 


deterrent is 


liming px 
°S i 


t 
fired either from 


coast submarines 
Such bombs as we have a 


retaliation are chiefly lodg: 


based manned bombers star 
than 100 SAC 
We have no warning of m 
from Russia and will not eff 
We have n 
fense against attack 
marines or from Russia, and 
have for many vears, if ever 
We do not yet have our ow 
as a signihcant part of our 
The Atlas, while testing out 
torily, is not currently plann 
nificant operational number 
ployment for another two y« 
entire ICBM force now in 


base S here 


for several year’s 
missile 


affords only one soft aiming point to 
the enemy. 

The Titan, which is just beginning to 
prove its quality, is even farther than 
the year or so beyond the Atlas that the 
Administration has indicated it will be. 

Mobile ICBMs—the Polaris and the 
Minuteman—are highly desirable when 
they are finally available, but are limited 
in performance even then and will re- 
main limited as long as we continue to 
restrict ourselves from underground 
testing. 

These mobile systems will not, by the 
way, be operational at the early dates 
idvertised for them. For instance, to 
say that the Polaris weapon system com- 
plete with submarine, crew, missiles and 
issigned target will be operational this 
year, barely four vears after acceleration 

is well known to Soviet and American 
missile professionals to be optimistic by 
at least two years. The Atlas, for in- 
stance, is now in its sixth vear of accel- 
eration and is just becoming qualitat- 
ively operational—as originally scheduled 
on the highest priority in 1954. 

As to our limited war capability, it is 
useful only in non-combative situations, 
uch as Lebanon. 

Even including NATO, we could not 
ind cannot handle a Berlin on a local- 
ized basis, as President Eisenhower him- 
elf acknowledged last spring. You will 
recall he allowed we could not match 
possible aggression by East Germany 
with conventional forces. When asked 
what we might do with the big bombs, 
he observed: “We will face that when 
we come to it.”” As I understood him, 
he left us with two alternatives: Capitu- 
lation or national suicide. And I doubt 
many of you would disagree with him, 
it least in the current climate of our 
national attitude, if he chooses not to 
exchange nuclear weapons with the 
Russians over Berlin. 

In this regard, the current budget 
reflects presidential culpability in not 
including significant funding for airlift 
ind for the initial development of 
devices which could be afforded the 
\rmy and Marines to render them ef- 
fectively deterrent in a limited war situa- 
tion against the Communist hordes. 

As a result, the President goes to 
Paris in June even weaker, in an armed 
sense, than he was before Khrushchev 
lifted his ultimatum over Berlin last 
spring. He could warn Khrushchev that 
in incident involving Berlin would 
cause us to arm for limited wars bevond 
Berlin. But Khrushchev, noting how 
quickly this same Administration mini- 
mized our limited war strength after 
cessation of the Korean war, might not 
be too impressed with this argument. 

As to our home guard—we have noth- 
ing. No national program for fallout 
shelters. No program for converting our 
farm surpluses to a significant element 
of the deterrent; a World War III 
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The Ei Mode! 800 True Rms Digital Voltmeter 


DIGITAL VOLIMETER 


This revolutionary instrument incorporates a unique temperature stabilized diode 


network, operating on the square law principle, to yield a true rms voltage reading, 


regardless of the AC wave form or DC. No hot wire elements of any kind are used. 


e All-electronic, totally-transistorized 

e 0.1% accuracy for crest factors up to two 

@ 0.1% response from 50 cps through 5KC 
and at DC 
Higher frequency response (at least 
10KC) at reduced accuracy and for certain 
waveforms 

@ 3 second balance time, typicai 


@ Calibration accuracy held for minimum 
of 30 days—typically much longer 


Automatic ranging 


Ask your nearest EI 
sales office or representative for 
complete information today! 


Accuracy: 


Balance time: 
Temperature: 
Power: 
Dimensions: 


SPECIFICATIONS 


Within the range and frequency capability of the instrument 
RMS value of crest factor not exceeding two will be indicated 
to +0.1% of reading or two digits, whichever is greater 


The instrument accurately accounts for 

Harmonic components 50 cpsto5KC 0.1% or 2 digits 
Sinusoidal response 50 cpsto5KC 0.1% or 2 digits 
Square wave 50 cpsto1KC 0.1% or 2 digits 
Triangular wave 50 cpsto1KC 0.1% or 2 digits 
DC (no polarity sense) 

Accuracy maintained 30 days without calibration adjustment 
Above accuracies after 45 min. warm-up time 

Automatic ranging, 1 volt to 999.9 volts with manually 
selected 0.1 voit to 1 volt range 


Typically less than 3 seconds. Maximum 5 seconds per range. 
0° to 50°C 

60 cps, single phase, 125 watts 

19” wide x 8%” high x 20” deep. 


Engineers: Many chalienging positions are now 
open, For details contact Mr. Carl Sebelius. 


I 3540 AERO COURT 
SAN DIEGO 11, CALIF 
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Swedish Saab J35A Draken double-delta jet interceptor (AW Feb. 1, 
Sweden, involving 250 planes. The Draken carries two Sidewinder infrared air-to-air 


p. 50) takes off 


plete unit, the F13 Wing at Norrkoping, has been equipped with J35As. 


weapon the Soviets do not have, by the 

i\ 

Vhe 
to be the only executive of high 
the nation with principle and 
this issue in his 
bailiwick. It is ironic that Gov 
ernor Rockefeller, with to 
politically, does push the civilian shelter 
President Eisenhower, 
does not 


governor of New York appear 

tand 
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own 


much lose 


program; while 
with nothing to lose, 
We are not sufficiently armed in any 
one of these categories; an invulnerable 
limited war deterrent or a 
guard—Ict alone all three 
fault for this lies basically with 
us. Yet the person who represents 
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Saab J35A Draken Joins in Swedish Defense 
a three-day air defense exercise over central 
ning missiles, mounted on the belly. One com- 
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Exercise 


ficiency inferior to ours. Neither Sec- 
Gates nor technical 
him can factually substantiate 
umption that the Soviets, who are 
irs ahead of us in space and allied 
ICBM weaponry, are inferior in the ac- 
iracy with which they can fire their 
itercontinental ballistic missiles. To 
this assumption as one of the fac- 
in assessing the number of missiles 
enemy must have to pose a signifi- 
threat against our less-than-100 
SAC aiming points, is critically dan- 
us to our national defense 
Ihe mathematics of the matter 
wn to the Soviets, as well as to any- 
in our missile business. For in- 


if you give the USSR credit for 


worse error in guidance 


tary idviser 


ny 
the 


int 


ire 


tance, 
n one mil 
n the two miles the President has 
iblicly given you increase your 
timate of the number of missiles Rus- 


us, 
destrov ours at least twice 
give the Russians one mile error 
id of three, the difference is eight 
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ENGINEERED 
COMPONENTS 
for the Electronic 
Industry 


Garlock electronic components are skillfully engineered for 
high temperature, high voltage, high frequency service. 


WHERE RELIABILITY 
IS CRITICAL 


1. Chemelec* Stand-Off and Feed-Thru 
Insulators are easy to install, resistant 
to heat and breakage, and—above all 
—reliable under severest conditions 
... ideal for critical electronic circuits 
such as missile guidance, fire control, 
tracking, radar systems. Teflon**— 
due to its excellent dielectric, mechani- 
cal and thermal properties—is used as 
the insulator body. And, Chemelec 
Compression-Mounted 3tand-Off and 
Feed Thru Insulators are designed for 
easy installation. You simply press 
them into pre-drilled holes; they be- 
come self-fastening, requiring no addi- 
tional hardware or adjustment. Avail- 
able in compression-mounted, metal- 
base, miniature and sub-miniature 
types ... standard R.M.A. colors, a 
wide range of sizes and terminal designs. 


2. Chemelec Sub-miniature Tube and 
Transistor Sockets have body insulat- 
ing material of Teflon; contact mate- 
rial of brass, silver-plated and gold 
flashed. Capacitance pin to pin .6 
MMF—pin to ,~” Chassis .7MMF. 
Chassis retention 50 lbs min. in ” 
panel. Contact retention 4 oz. per pin. 


3. Chemelec Connectors are Teflon- 
insulated for outstanding high fre- 
quency service. Once installed, they 
require no further adjustment or 
hardware. .040, .050, .064 pin size, 
female also in .080 size. 


4. Plastic Stock Shapes and Intricate Parts, 
inserts, thin sections, threaded parts 
to precision tolerances are available. 
Excellent facilities and experience in 
compression and injection molding, 
extruding, machining of Teflon, 
Nylon, Delrin**, Kel-Ff or other 
industrial plastics, 

Garlock facilities and personnel are at 


your disposal for design and develop- 
ment of new electronic products. 


GA RLOC HK 


ELECTRONIC PRODUCTS 


Garlock maintains complete electrical, 
chemical, and physical laboratories 
staffed by top-flight research and 
development engineers. 


Find out more about what Garlock 
offers. Contact the Garlock Electronic 
Products representative near you. Call 
him, or write for Catalog AD-169, 
Garlock Electronic Products, The 
Garlock Packing Company, Camden 
1, New Jersey. 

“Registered Trademark **DuPont Trademark 
TTrodemark, Minnesota Mining & Manufacturing 





knowledged at the time the budget i: 
being formulated. 

As a matter of fact, the size and gen 
cral shape of our defense budget is 
currently not primarily determined by 
the Joint Chiefs of Staff, but by the 
Bureau of the Budget. However, in 
playing its intrusive role in the develop 
ment of our defense budget, the Bureau 
of the Budget has at least introduced 
in appropriate functional approach to 
the problem, something the Joint Chiefs 
of Staff have not yet been able to do 

As budget director Maurice Stans has 
testified: “Without balancing any dol 
lars in the budget, we grouped together 
the program components of each of the 
four services into four categories. Onc 
was the strategic striking forces; the 
econd was the defense of the striking 
force and the home base; the third was 
the ground and sea forces and the fourth 
was the gencral cate gory of support to 
the forces.” 

For this approach, credit is due Mr 
Stans but no credit is due President 
Eisenhower for letting the wrong ek 
nent of the government dominate the 
hape and size of our defense forces of 
tomorrow 

Qualitative development in defense, 
largely engendered in science and in- 
dustry, is encumbered by peacetime 
regulations and restrictions, and is 
largely in the dark as to the progress 
and problems encountered by the enemy 
ind known to our intelligence. It would 
save time ind money in development 
of our own ICBMs, for instance, if we 
knew what troubles and successes Rus- 
sian missile makers are having 

Further, the President has allowed 
our nation to drift, for lack of a na- 
tional policy clearly understood by our 
own people, our allies and our enemies, 
ilmost to the point of no return from 
extinction 

The only policy articulated by his 
Administration to date, that of massive 
ctaliation, was born in an era when we 


ilone held the nuclear power and im- 
Id visit punishment with 


wou 
large or small aggressions 
years, this policy has not 
ielped the Hungarians, or Indo-China 
or Tibet. And it did not deter Khrush- 
chev from delivering his ultimatum to 
the United States the winter before 
last. I think the fact that Khrushch 


they do move on our garrison in B 
are you prepared, as one of milli 
Americans who must answer th 
tion sooner or later; are you pI 
to die in a nuclear exchange 
principles involved there? I 
And so do millions of European 
30 probably does Khrushches 

As to the matter of national 
in an exchange of nuclear weapo1 
is really in jeopardy? We certait 
with our concentrated populati 
lack of fallout shelters, 
warning of missile attack. The R 
probably do not consider then 
since they have long had a 
tense program ind will hay 


, 


7 


their people, in their own defense by 
the very fact of their own aggression 
plus the fact they are amorally pre- 
pared to accept the loss of millions of 
lives to achieve a political objective. 
In the past 20 min. or so, I have 
esumed to criticize President Eisen- 
1ower’s administration of our govern- 
nent. I don’t do it lightly or without 
laving given it long and_ troubled 
thought. And, again, I don’t think the 
tuation is hopeless. There are things 
nation can do to better ensure our 
1ances against blackmail or death over 
the next three years—and a resumption 
f a status of power parity later in the 
ecade. Some of them cost money and 


ISSION AT 
» MT. WHITNEY”, 


A MAN’S LIFE WAS AT STAKE. THEY SENT THE CESSNA 


Into Edwards Air Force Base, Ca 
horse, lay with multiple injuries 


came the call for help. A man, thrown from his 
heavily pined slope near Mt. Whitney. Issue: 


It would have to be small enough to descend amid 
carry the man comfortably. It had to be stable 
hallenging 8,500 feet. The requirements were an 

percharged Cessna. Mission successfully completed. 


Could a helicopter get him out safi 
the towering pines—yet large enou 
and high-powered, its work to be 
exacting challenge. They sent the s 


dared offer the ultimatum—the first in 
the history of this country—is of a 
ignificance overlooked by this Admin- 
istration in its assessment of the efficacy 
of our own deterrent ee ae 

Our massive retaliation policy, unsup- ee 
ported by a limited war force at least 
equal to that of the East Germans, 
will probably not indefinitely deter 
Khrushchev from handing the gauntlet 
of Berlin over to East Germany. 

And if Khrushchev does hand the 
situation over to the East Germans, and 


Military 
Division, 
Wichita, 
Kansas 
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THEY BUILT AN ELECTRONIC MARVEL WHERE THE JUICY ORANGES GROW 


Starting from scratch, the men of 
Martin-Orlando designed and built 
a package of over 290,000 electronic 
parts—the Missile Master. Now op 
erational, Army’s Missile Master is 
the nation’s first and most reliable 
99.2%) air defense control system 
Production is continuing now 
down where oranges ripen in almost 
perpetual sunshine. It’s a land where 
engineers and scientists bring more 
to their work because they can relax 
at the nearby shore .. . or any of 
54 lakes ...on fairways... tennis 


courts or shady patios. From 


these men have come 


Bullpup—-operational guided mis 
sile for the Navy (GAM-83A in 
R&D for the Air Force 
able it’s handled as an ordinary 
round of ammunition. Lacrosse 
now operational is the Army’s 
most accurate surface to surface 
missile. Pershing —- Army’s selec 
tive combat range artillery missile 
now in advanced development 


so reli 


Wouldn’t you like to work in one of 


America’s most advanced electronic 
and missile centers down where the 
big careers and the juicy oranges 
grow? Take the first step now 
Write: C. H. Lang, Director of 
Employment, The Martin Company 
Orlando 3, Florida, for your copy of 
the descriptive booklet, “Portrait of 
a Missile Maker.” 
CURRENT OPENINGS for engineers 
in these areas: ground and airborne 
electronics * advance design + systems 
aerodynamics « quality and test « relia 
bility * electronics manufacturing 


Work in the Climate of Achievement 


48 24 FET 2 Pa 


—_7 Fy bon oe f~ [om] om | 





thev'll involve overtime effort, and the © Funding a moder and sufficient air Require the JCS, not the Bureau of 
ibandonment of many a tradition and _ lift for the Army and Marines the Budget, to build defense budgets 
entrenched personal position. But if © Prosecuting the development of nu- on a functional basis, related to the 
they're done, | think we can make it. clear propulsion for our space syst estimated threat. 

They are such actions as protecting his 1s our one major opportunity ¢ Keep the Congress, as well as the 
ind improving the deterrent by catch and surpass Russia in spa xecutive branch, periodically advised 
¢ Getting a quarter of the Strategic Air the next 10 to 15 years f the estimated threat. And present 
Command airborne and keeping it there —@ Prosecuting the development of the threat in a form relative to the 
for at least the next three years and clear propulsion for aircraft and ¢ roblem of building a defense against 
buving the additional KC-135 tankers, B-70 as a development for penet t 
B-52s and B-58s needed to maintain the thermal barrier Unify the space effort and give both 
the alert lo minimize waste of talent the military and non-military national 
e Adding 100 Atlas underground aim- funds fforts in space their appropriate em- 
ing points by mid-1963 thus increasing @ Cancel the Bomarc anti-aircraf hasis by appointing a space-czar at 
the requirement upon the enemy for ile system enti It is obsolet he National Security Council level, to 
ballistic missiles at that time on the some of the money thus saved e responsible directly to the President. 
rder of 1,000 jutonomou inned intercept Inaugurate a civil defense home 
© Adding 20 Titan points in the ground Soviet manned bomber threat iard with shelters, food supplies and 
by mid-1963, increasing the enemy ilso with us for some vears to ¢ vall arms; and finally 
missile requirement by another 200 e Cancel the Nike Zeus ant Establish and vigorously maintain a 
e Accelerating Polaris and Minuteman missile system as too expensive | government agency for the long-term 
mobile ballistic missile systems toward limited capability it could aff purpose of planning arms control— 
in objective of having them effectively ¢ Cancel the nuclear carrier as | toward that happy day when we may 
tional in significant numbers bi ible, by any weapon system gain be strong enough to be taken 


| 


pecratl 

1963-1964 for inclusion in either the ma eriously on the matter 

e Resuming testing underground in _ limited war deterrent Meanwhile, most important of all— 
der to increase the capability of the Unify the services with on ir national attitude. I suggest recon- 
mobile ICBM systems—and add to our _ tion list and create ideration of “peace and prosperity” as 
limited war deterrent e An integrated retaliatory force the watchword of our day. And urge, 
© Accelerating the missile-warning satcl- © An integrated limited war deterrent instead, something along the lines of 
lites, Midas and Samos force sacrifice and survival.” 

¢ Beginning serious development of © An integrated home defense t For I am sure “the good life” is not 
in anti-submarine warfare svstem submarine and air attack nough. In this crisis, dignified survival 
e Prosecuting a sensible anti-ballistic © An integrated logistic force t ind progress will be earned only by the 
missile system—most likely from space. port the foregoing vigilant, the active, the brave. 


BENDIX-PACIFIC 


in Southern California 


needs ENGINEERS with 
DOCTORS - MASTERS- BACHELORS’ 
DE S 


l }[ ’ l Tass 
for electrical, mechanical and systems work in fields of 
Instrumentation — Telemetry 
Anti-Submarine Detection Systems/ Operations Research 


Missile and Aircraft Fluid Controls. 


UN 





Please send resume to MR. RALPH LAMM 
DIRECTOR OF ENGINEERING Beadix’-Prcitic 


DIVISION OF BENDIX AVIATION CORPORATION 





Other High-Level Electroni« 
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Engineering Positions Ava 1160S SHERMAN Tew 


NORTH HOLLYWOOD, CALIFORNIA 
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ELECTRONICS 
SCIENTISTS, ENGINEERS 


The Columbus Division of North American Aviation, 
Inc. is expanding its electronic staff in Advance 
Design, Systems Analysis and Design, Research and 
Development, Field Service Instructors—Electronics, 
and Electronic Reliability Engineers. 
Advance Design 
Experience in Military Operations, Operations Re- 
search, ASW, Systems Analysis and Army land 
combat 
Systems Analysis and Design 
Experience in aircraft weapons systems analysis, 
reconnaissance systems and armament systems 
Research and Development 
Experience in the fields of Radar Antennas, ECM, 
Microwave, Data Handling Systems, Radiometry, 
Low Noise Amplifiers and Electronic Packaging 
The above positions require an advanced degree plus 
several years experience 
Field Service Instructor — Electronics 
Experience in airborne electronic systems and 
bombing-navigational systems 
Electronics Reliability Engineers 
Experience in systems design analysis for relia- 
bility development engineering 
The above positions require B.S. degrees or equiva 


lent plus several years experience 


If your degree or degrees and/or several years expe- 
rience qualify you, please write to: J. A. Hitchcock. 
Engineering Personnel, Box AW-150,North American 
Aviation, Inc., 4300 E. Fifth Ave., Columbus 16, Ohio. 


THE COLUMBUS 
DIVISION OF 
NORTH AMERICAN AVIATION, INC. 
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Home of the T2J Buckeye /N 


and the A3J Viailante As 
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Changes 

W. A. Kerr, manager of the newly estab 
lished Military Products Division, Bausch & 
Lomb Optical Co., Rochester, N Y 

Rex E. Moule, chief of basic design, Ham 
ilton Standard, a division of United Aircraft 
Corp., Windsor Locks, Conn. Also: Alfred 
B. Thacher, manager of sales engineering 

Justin L. Bloom, project engineer for ad 
vanced SNAP (Systems for Nuclear Auxiliary 
Power) programs, Nuclear Division, The 
Martin Co., Baltimore, Md. Also: Robert 
W. Cuthill, chief engineer, The Martin 
Co.'s Orlando (Fla.) Division 

Dimitrius Gerdan, manager-aircraft en 
gines operations, Allison Division of General 
Motors Corp., Indianapolis, Ind. James E. 
Knott succeeds Mr. Gerdan as director of 
cnginecring 

Robert P. Brush, assistant director of in 
ternational commercial sales, Douglas Air 
raft Company, Inc., Santa Monica, Calif 

The Advanced Projects Laboratories of 
Hughes Aircraft Co., Culver City, Calif 
has made the following appointments: Dr. 
Fred P. Adler, director; Dr. Leonard Gross, 
ussistant director; Dr. Renne S. Julian, tech 
nical director 

E. Rushlow, managcr-sal 

tract management, General 
Missil and Spa Vechicl 
Philadelphia, Pa 

Chester L. Meador, dire 
Convair Divisi tf Gener 
Corp., San Diego, Calif 
Harold W. Giesecke, ma 

irtment hydro-Ait 


Calif., a division of Crane ¢ 


Young, nginccting mana 


} ul eg upment 
Paul J. Larsen, dire 
ns, Allen B. D 
headquarters 


Wiley, mar 
\croyct-Cener 


Nathaniel Hughes, 

t. The W. L. Maxsor 

\ 

John W.. Brazil, director 
planning Ravt! 

! Ma \l Ashley A. Farrar 


’ tr 
wt 


Charles R. Glaviano 
N.Y fi Hoffman I 
Niiliitarvy Products Division 

James A. Gibson, manager 


’ 
i 


| ic Co Light Militar 

D partment, Utica, N. ¥ 
Allison E. Gossett, director viati 

ind Donald R. Jahn, aviation sal 

ig idtia t \ Spa P D 

ion of General Motors ¢ orp Flint, Mich 
Robert G. Melrose, director of sa id 
wed tems and research, Republ Avia 
t ( rp | irmingdalk N \ ( arl 
Damberg Is Mr. Me , 
manager of Republi Miissil 


John A. Swint, director of 
d nN Uta Division ot Th 
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1DDREBS BOX NO, REPLIES TO: Bow No. 
Claseified Adv. Div. of thia publication, 
Send to office nearest you 
VEW YORK 36: P. 0. Bow 12 
CHICAGO 11: 520 N. Michigan Ave 
SAN FRANCISCO 68 Post &t 





POSITIONS VACANT 


immediate opening for Shop Supervisor with 
expanding aircraft repair and overhaul com- 
pany located in Eastern Canada dealing with 
and commercial contracts. Appli- 

must have previous experience in 


supervising sizeable repair and overhaul fa- | 


eility Salary commensurate with experience 
Replies will be kept confidential. Our em- 
ployees are aware of thie ad. P-3730, Avia- 
tion Week. 


Engineering-construction firm engaged in na- | 


tion-wide industrial projects needs co-pilot- 


mechanic on E188 Beechcraft. Will be based | 


n Pittsburgh, location of home office. Appli- 
ant should hold a commercia! license and 
1 & P license. Instrument rating desirable 
Should have 500 hra. flying time. Reply to 
tuell Whitehill Ir Director of Personne! 
The Rust Engineering Company 930 For 
Duquesne Bivd., Pittsburgh 22, Pa 


POSITIONS WANTED 


Presently employed scheduled Airline Cap- 
tain Age 34, most ratings, desire executive 
type flying position PW-3936, Aviation 
Week 


Former Naval Aviater, Commercial, SEMEL, 
Inatrument ratings. 4200 accident free hours 
Extensive military flight & addn. experience 
Current in modern jet and multiengine prop 
sircraft ase Naval Reserve instrument flight 
netructor. Presently employed. Interested in 
sosnibilities for future ltesaume on request 
PW.-4102, Aviation Week 


Senior Military Pilet. 33, 4000 hours tetal. 
1600 single and multi engine jet, scheduled 
experience lomeasti« Qualified Air 

Maint. Officer, 2 yeara Director Maint 
Training Staff eve F.A.A Commercial 
S&@aMEL. Flight Instructor, Aircraft and In- 
trument ATPR written passed, current lat 
medical College background tesign- 

f owr tion. Desire responsible com 
position. PW-4177, Aviation Week 


Service Representative position wanted— 
\al 24 year aircraft experience, overhaul 
maintenance napectior supervision mar 
ried | ll consider other offers 
rw Aviation Week 

A.T.R. Pilot $.M.E.L. 12,500 hours 8,000 
captair M.E.I accident free. Int'l. ext 

elocate. Resume on request. PW 
ation Week 


SELLING OPPORTUNITY WANTED 


Datias Firm desires te represent manufac- 
for the r ft industry in the Dallas 

e already engage 

and 


a- 


BUSINESS OPPORTUNITY 


Franchises bein offered in new angle of 
ae al photography oy a minimum invest 
ment secured in equipment and brief t 
ou can net $15,000 yearly for the next 
Write for free details and ava 
of area. State Aerial Farm Statistics 
roadway, Toledo 9, Ohio 


EMPLOYMENT OPPORTUNITIES 











AIRCRAFT COMPONENT SALES; EUROPE 
Experienced sales engineer with solid foundation 
in abroraft components & equipment required for 
German headquarters of well known American firm 
American citizenship net required Fluency in 
German language necessary 

P-4179, Aviation Week 
Claes. Adv. Div P.O. Box 12, N.Y 











DON’T FORGET 


the box number when answering adver- 
tisementa It is the only way we can 
identify the advertiser to whom you are 


writing. 
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— FACTS 
WITHOUT 
FRILLS... 


PARTIAL 
CONTENTS 
Organization 
Size of Staff 
Resources 
Facilities List 


Technical Scope 
(list of projects) 


Internal Communications 
and Support 


Benefits (detailed) 
Salary Scale 


Specific Responsi- 
bilities of D&D Engineer 


Promotion Pian 
Graduate Program 
In-Plant Courses 


Contacts with Other 
G.E. Components 


About Job Potentials 
at Light Military 
Available to You Now! 


Prepared for the engineer who likes to get 
ight down to basics in evaluating a position, 
LMED’s Fact Sheets bring you clearly pre- 

sented up-to-date unvarnished information 

it all the aspects of company policies, 

projects and plans related to your pro- 
fessional future here. 


WHETHER OR NOT YOU CON. 
TEMPLATE AN IMMEDIATE 
CHANGE, these “Engineering Fact 
Sheets” are a valuable thing to 
have. Use them as a yardstick to 
assess your present —or a possible 
future — association. 


Next to your choice of profession, 
and your choice of a wife — selecting 
a position with long-range career 
implications can be the most impor- 
tant decision in your life... 


It's A Good Thing To Have Reliable 
Tools On Hand, To Help Make That 
Choice a Sound One! 


Send For These “Engineering Fact Sheets” 
= ra ee ee eee ee 
Mr. R. Bach / Light Military Electronics Department 64-wO 

General Electric Company / French Road, Utica, New York 


Please send me a set of your “ENGINEERING FACT SHEETS.” 


NAME_ 








HOME ADDRESS 


CITY . ZONE STATE. 


YEAR(S) 
DEGREE(S ee a 





! am interested in openings in: 


Pulse Circuitry 0 Information Theory 
ter Circuitry 0) Transistor Circuitry 
Digital! Techniques (1) Logic Design 
Systems Integration 0) Scatter Propagation 
Systems Synthesis O Engineering Analysis 
infrared 0 Microwave 


oes oe Se DB 


{ LIGHT MILITARY ELECTRONICS DEPARTMENT 


i GENERAL eee 


FRENCH ROAD UTICA, NEW YORK 
EO SE eS ee ee ee ea ae oe 
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EMPLOYMENT OPPORTUNITIES 


the specially: ELECTRONICS 
the field: HELICOPTERS 





INFORMATION 


teach is essential. 


helicopter stabilization systems 


STRATFORD 


the openings: AVIONICS INSTRUCTORS 
FIELD SERVICE REPRESENTATIVES 


World's foremost designer and builder of helicopters now has 
openings for two types of speciclists in the field of electronics. 


AVIONICS INSTRUCTORS—Good opportunity for ad- 
vancement available to men with a minimum of four 
years’ experience in electronics and aircraft mainte- 
nance. Teaching background or a sincere desire to 


Positions entail instruction of commercial and military customers in 
Doppler radar, sonar, servomechanisms 
and electrical systems. Of paramount importance is a thorough under 
standing of flight controls, hydraulics, mechanics and electronics. 


Occasional! trevel is required of men in these positions. 
ELECTRONIC FIELD SERVICE REPRESENTATIVES— 
Unusually interesting career here for men with ad- 
vanced electronics training and experience. 

Previous helicopter experience desired but not essential. 


Assignments require the ability to maintain and trouble-shoot all weather 
flight instrumentation and related systems. Maint 





ce requir 


necessitate the ability to repair electronic discrepancies to the smallest 
repairable item and use of all types of electronic test equipment. 


If you feel you qualify fully for either type of aes outlined 
above, please send your resume to Mr. James L 


. Purtield. 


SIKORSKY AIRCRAFT 


One of the Divisions of United Aircraft Corporation 


CONNECTICUT 














STRUCTURES 
LABORATORY 
SUPERVISOR 
For 
Rocket Development Department 


Structures Laboratory Supervisor 
will have the responsibility for 
planning, executing and reporting 
structural tests of assemblies, sub- 
assemblies and components of 
solid propellant rockets. Duties will 
require ability to conduct the 
following: 
1. Experimental stress analysis of 
a. Pressure vessels 
b. Load carrying components 
2. Load deflection measurements 
3. Flight and handling load simulation 
4. Hydraulic actuations 


Education Requirements: 8.S./M.S. in Me 
chanical Engineering or Engineering Mech 
onics 














Experience: 5-10 Yeors 


W. D. Linkenhoker 
Technical Personnel Supervisor 


HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 


Cumberland, Maryland 
U. S. Citizenship Required 























Put Yourself in the Other Fellow’s Place 


TO EMPLOYERS - TO EMPLOYEES 


Letters written offering Employ- 
ment or applying for same are 
written with the hope of satisfying 
a current need. An answer, regard- 
less of whether it is favorable or 
not, is usually expected. 








Mr. Employer: won’t you remove 
the mystery about the status of an 
employee’s application by acknowl- 
edging all applicants and not just 
the promising candidates. 

Mr. Employee you, too, can help by 
acknowledging applications and job 
offers. This would encourage more 
companies to answer _ positior 
wanted ads in this section. 

We make this suggestion in a spirit 
of helpful cooperation between em 
ployers and employees. 

This section will be the more useful 
to all as a result of this considera 
tion 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc 


330 West 42nd St., New York 36, N. Y 








About Classified Advertising 
Costadt 


The a Me 


fic e 7). are: a7 Jou. 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-695] 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
M. J. HOSMER 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhowk 4-5800 
W. J. HIGGENS 
CLEVELAND, 13 
1164 Illuminating Bidg 
SUperior 1-7000 
W. B. SULLIVAN 
DALLAS, 2 
1712 Commerce St., 
Vaughan Bidg. 
Riverside 7-5117 
GORDON JONES - F. E. HOLLAND 
DENVER, 2 
1700 Broadway, Tower Bidg. 
Alpine 5-2981 
J. PATTEN 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
LOS ANGELES, 17 
1125 W. 6 St. 
HUntley 2-5450 
W. C. GRIES 
NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 
H. T. BUCHANAN - ®. P. LAWLESS 
T. W. BENDER 
PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H.W. BOZARTH - H. NICHOLSON 
PITTSBURGH, 22 
1111 Oliver Bidg. 
EXpress 1-1314 
P. PIERCE 
ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
S. HUBBARD 
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Opportunities in Systems Development 


NO 
ACTION 


HIGH, 
INFORMATION 





me) 
INFORMATION 


ACTION 


Placing the man in a man-machine system 


The operator shown above is on duty 
at the radar display console of an air 


defense svstem 


How effective would this system be if 
the operator were unable to detect the 
direction of movement of a target be- 


cause of flickering noise pips? 


Interestingly « nough this was the case 
The solution to the problem came from 
fundamental studies by IBM systems en- 


gineers and engineering psychologists. 


Data was collected on the performanc ce 
of individuals at the display in relation 
to the rate at which the radar trails 
were presented. The display was rede- 
Signe d by systems engineers to present 
radar trails at a much higher rate~mak- 
ing the radar data clearly visible at all 


times by reducing its “on-off” character. 
Engineering and human factors 


At IBM, when an engineering team first 


meets to set up the reqr 
system, the possible exte 
of human participation 
analyzed. Before a prot 
and tested, design re 


le } 


are maa 


Task and svstem funct 


emploved to devel 


I 
stem operability an 


yased on Sir 


New theories answer future 


The IBM svstems spe 
nitv to invest 
vhich might 
concerning the 


mmunicati 


» | 


sa d ita pro essing te 
Opportunities for achieve 


But pe rhaps human fa 


ing is not your primary interest. You 
might be more interested in what IBM 
people are doing in semiconductors, in- 
ertial guidance, or microwaves. Or the 
advances they are making in crvogen- 
ics and optics. In all these fields, you ll 
find IBM offers a world of opportunity 


for engineering achievement 


Right now, there are several key open- 
ings in IBM’s expanding research and 
deve lopme nt staff. If you have a degree 
in engineering, mathematics, or one of 


the sciences — plus experience in your 


field—please write, describing your 


qualifications, to: 


Manager of Technical Employment 
IBM Corporation, Dept. 524 P2 

590 Madison Ave. 

New York 22, 

New York © 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 
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Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, M. Y 














NEED RESEARCH HELP? OXYGEN EQUIPMENT 
SALES & SERVICE 


Five-Day Service ° 
Tans eevee SEARCHLIGHT Equipment 


We a list come the “geo hamcemeen r FIXED INSTALLATIONS 
peasants 0 napnourdine ay GOV'T. APPROVED REPAIR STATION . . 
government publications, and texts for ORegon 8-1161 Locating Service 


your specific production, technical and/or ‘ARP AERO EL SEGUNDO, CALIFORNIA 


research subject or problem 
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Complete list of sources 
List with material, condensed $75.00 ~ 
RESEARCH SERVICES - HICAGO 71 ox This service is aimed at helping 

1422 Chestnut St., Philadelphic 2, Po eS eee re you, the reader of “SEARCH 
Suite 814 LOcust 3-6008 FOR SALE LIGHT”, to locate Surplus new and 





used aviation equipment and com- 








PBY SA, Two amphibians converted for 2 
3404. Av 


ponents not currently advertised. 


ew cargo passenger use ~ 





WANTED) || (This service is for USER-BUYERS 
Grumman Mallard, Custom interior—iong only) 


range tanks. Collins—Bendix Radio. FS-34 
\ ation Week 


twin engine aircralt |) crs sone x. || ton t we: Cc the dara 
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GRAUBART AVIATION, INC, | [2 ."¢ *ezlet im steel container. “Complete 
Mohawk 4-6260 pan Antonis, tesa. CA 4-645¢ Searchlight Equipment 
PRUDENTIAL PLAZA CHICAGO, ILL For eee nn nee oat April Locating Service 


Series : 
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esse embodied. g c/o AVIATION WEEK 
EXCEPTIONAL AIRCRAFT ndition, Inchudiog lates baakins eteal 
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Atlantic Aviation Atlas 8&-9060 
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1¢ minds admit impediment, as Shake- 
yours and ours together if you are 
eo, and deflection circuit design for 
que projects in this area require scien- 
red minds. Write to Mr. Ron McNiven. 
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tronic Equipments Div. 
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fviation Week welcomes the opinions 
of its readers on the issues raised in the 
magaszine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
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To assure a new order 
of reliability 


MICRO-MODULE 


EQUIPMENT 








The micro-module is a new dimension in mili- veloci rget position, barometric pressure, 
tary electronics. It offers answers to the urgent and other data into information for surface to 
and growing need for equipment which is surface firings. The soldier-technician 
smaller, lighter, more reliable and easier to monitor exchange of computer data will 
have 1 rized communications with the 
other elk ts of his tactical organization. RCA 
mntractor of this important United 

Signal Corps program and is work- 

rmony with the electronic com- 


maintain. Large scale automatic assembly will 
bring down the high cost of complex, military 
electronic equipment. Looking into the immedi- 
ate future, we see a tactical digital computer 
occupying a space of less than two cubic feet 
It will be capable of translating range, wind 


try 
y 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRON PRODUCTS 
CAMDEN, NEW JERSEY 





UNIVERSITY MICROFLLE 
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SERVOMECHANISMS /IN 


1960—AIR DATA COMPUTATION: SM/I has been a major contributor 
to the fire control systems installed in more than 90 per cent of all 
U.S. fighter aircraft produced in the last 10 years. This decade of 
experience has prepared SM/I to meet the complex requirements of 
today’s fire control and flight control systems. 


SM/I invites your investigation of its revolutionary approach to cus- 
tomer needs for Air Data Computation an approach that employs 
adaptable standard units to achieve a completely new order of economy 
and rapid delivery. 


S MY {| SERVOMECHANISMS/INC. 


LOS ANGELES DiviSiION 
12500 Aviation Boulevard, Hawthorne, California 


MECHATROL DIVISION: Westbury. New York 


RESEARCH DIVISION: Goleta, California 


Subcontractors to leading system managers Aircraft and Missile instrumentation Ground 
Support and Test Equipment Fuel Management Systems, Subsystems and Componentry 


Positions available for qualified scientists and engineers 
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